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STATISTIC S

iimlta...

bill •:
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Total. 1911..

Foreign

316.791

lanuary 1912.

Marcli

July

September ...

Octot
'iber • -

nber

51. SOI

56.114

56.011

56.570
54.605
61.233
65.013
62.540

60.132

31.033
32.456

35.144

30.970

337.009

31.U20

26.8<0
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29.J36
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63.621

56.36)
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66,611

Stocks at
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22.142

34.262
3S.465

Phqpcction of Gold in the Transvaal.

i: ind

January 1912.

Feuiuary
Marcn
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May
June
Juiy
AuKii-

:

September ...

Uc.uuer
November .--

December ••

Year i

Oz.
709.280

'796.755

706.763
746.940

735.941
732.197
716.495
738.052

745.860
8.753.563

Else-
where

Oz.
27.780
28.906
33.968
30.897
3 -'.714

31.348
30.397
32.540
31.398
30.599
29.638
30.546
370.731

Total

Oz.
737.360

737.660
799.662
753.936
766.338

764,737
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757.337
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3.133.383
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9 10
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Natives Employed in the Transvaal Mines.
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March 31
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December 31 •••

Gold
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.316

Coal
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14. "hi

Total

201.375
209.301
217.017
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216.827
212.573
207.256
203.811
205.274
206.357
210.520
214.915
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REVIEW OF MINING

Introductory.—The New Year has not

begun its career under the assurance of peace,

but indications are favourable for that desired

consummation, despite the wearisome delays

of Turkish diplomacy. By discounting the

issue of the Peace Conference, a more cheerful

tone has prevailed. The quotations for Trans-

vaal mines have shown some recovery, aided

by the continued good returns from the deep-

level mines of the eastern Rand and a de-

crease of operating cost at many of the older

mines of the central Rand. Rhodesians are

as dull as they deserve to be. West Africans,

both gold and tin mining companies, have been

cheered by two or three dividends. An attempt

to jog the Nigerian department was not suc-

cessful, and it is well that it failed, for much

real mining remains to be done before another

upward movement of prices is warranted. A
fall in the price of copper has checked specu-

lation in the mines dependent upon that metal

market, but no harm has been done. Tin is

still going strong, justifying the larger dealings

in tin shares, especially those of the Malayan

peninsula. Zinc and lead maintain a high

level, and no reason exists why they should not

do so. Hence the Broken Hill group is well

supported. Whenever terms of agreement

are finally reached by Turkey and the Allies,

eliminating further fear of international com-

plications, a decided revival of activity in the

mining markets is assured.

Transvaal.—The production of gold in the

Transvaal for December was 776,406 oz.

valued at £"3,297,962; of this 745,860 oz. came

from the Rand and 30,546oz. from outside dis-

tricts. The figures for the year 1912 were:

Rand 8,753,563 oz., outside districts 370,731

oz., total 9,124,299 oz. worth .£"38,757,560.

The value of the total output in 1911 was

£"34,991,620. The labour figures for Novem-

ber showed an increase of 4823, and for Dec-

ember a further increase of 4435.

The total of dividends paid by the mines of

the Transvaal in 1912 is £"8,217,417, as against

,£"8,066,637 in 1911. On the other hand the

so-called profits aggregate £^13,000,000, as a-

gainst £"11,415,000 in 1911. Therefore the

proportion of 'profit' distributed was 70% in

1911 and 64f% in 1912. The gain in divi-

dends is satisfactory, but the further dimin-

ution in the proportion of profit that gets into

the pockets of shareholders must not be over-

looked. The companies to pay a maiden divi-

dend are the Bantjes, Brakpan, City Dgep,

Modderfontein B.Randfontein Central, Rand-

fontein Estates, andSub-Nigel. Twelve com-

panies have increased their annual dividend,

which, with the seven maiden dividends, makes

19 gains. On the other hand, 8 companies

maintain their rate of dividend, while 16 have

made a reduction. Of the big consolidations,

the Crown Mines pays the same dividend as

in 1911, but the East Rand Proprietary pays

5% less. Among the older mines the biggest

increase is the advance of 20% scored by the

Meyer & Charlton, while the most remarkable

contribution is the maiden dividend of 40%

(amounting to £"300,000) paid by the Brakpan.

The biggest aggregate of dividends is the

£"1,034,116 paid by the Crown Mines. This

represents 110% on the capital and 15% on the

share-value of the property. The Robinson

pays £"618,750, which is at the rate of 22j%

on the capital and about 32% on the market

valuation. The East Rand Proprietary pays

£"611,474, which is 25% on the capital and a-

bout 9% on the market valuation. These wide

differences in the yield as measured against

share-prices are explained by the fact that the

lives of the three mines mentioned are esti-

mated at 40, 6, and 25 years respectively.



nil MINING MAGAZINE

The total dividends of companies operating

on the Rand, nol the whole Transvaal, shows

divi-

dend 5d. p<-i ton of ore nulled,

gainst the v
's. 1 Id. pei ton ol a> i

ing profit. Inother words, the 'working

eater than the dividends.

The fine pet e of the Brakpan has

enabled the Consolidated Mines Selection to

de< lare a 10 6dn idi ad for the past year. We
are particularly pleased to record this improve-

ment in the fortunes of the Consolidated Mines

Selection company, for it is one that has al-

3 done clean business.

Sir George Albu, one of the soundest and

safest of advisors on Rand affairs, expressed

the opinion, at the Van Ryn meeting, that

South African mining is undergoing a recov-

ery from two years of depression, due largely

to a disorganized supply of labour.

That splendid mine, the Meyer & Charlton,

made an increase of ,£"18,547 in its profits for

December, due entirely to a decrease of 9d.

per ton in expenditure. We note that the

General Mining group made a fine showing in

the last month of 1912.

The Randfontein Central made a gross profit

of ^883,000, but a real profit of only ^578,000,

which is 65% of the gross. The difference wen 1

to debenture interest, profits tax, water and

phthisis assessments, rates, taxes, claim licen-

ses and lease rents. These are all as integral

a part of the expenses of mining on the Rand

as the money spent on labour, dynamite, can-

dles, and fuse.

Scarcity of labour is still a hindrance. The

Main Reef West is crushing less than 18,000

tons monthly, as against a mill capacity of

20,000. This is explained by the lack of native

labour. Nevertheless the 20 stamps are being

added to themill, bringing its capacity to 30,000

tons monthly. On the face of it, this is an

unintelligible policy.

The Xew Modderfontein increased its

monthly profit, in December, by £ 14,000. It

tted offii i. ills- that a " large numbei <>f

I c unusually high Value! ." I'ul i

, omp that I tin v,

due pai tlj i" an ini rease ol i the ton

I lushed.

\\'i s i A.FRICA. The Cta Min

the November output ol gi ' .183

ounces, valued at £f137,700, a slight dei line as

coin pared with October, bul I only by

that month and September. Imong the mim

exhibiting an increased production an- the Ab-

bontiakoon and Broomassie, while the Bibiani

and Prestea show serious decreases. The

Ashanti Goldfields maintains the pieinii i posi-

tion. The Prestea figures mi ii'
i temporarily

by the inclusion of development redemption

in the total cost. This is a notable addition

to the list of companies trying to give correct

data to their shareholders.

We refer elsewhere to the Rayfield. The

extension of the railway from Rahamma to

Bukeru will pass within two miles of Top,

where this mine is situated. The systematic

testingof thealluvial ground on the Shen claims

is to be taken in hand \ porously ; this work

was started with a drill borrowed from the

South Bukeru Company ; when the drill was

required by its owners, the drilling had to be

stopped. As far as it went, it showed about

2\ lb. cassiterite per cubic yard. Among the

recent additions to the mineral collection at the

Rayfield company's London office is a unique

piece of crystallized cassiterite. It is not

water-worn, for the ground from which it came

is really more an unsorted detritus or scattered

talus than a true fluviatile alluvium. In thick-

ness the deposit ranges from nothing to 14 feet;

it lies along the bed and upon the steep sides

of a narrow stream, which, in the rainy seasoD,

becomes temporarily torrential. Although the

deposit is richest in the river-bed, yielding as

much as 11 lb. cassiterite per yard, it extends

laterally for as much as half-a-mile.

The Broomassie dividend, at 10%, is an en-

couraging event. The working cost has been
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reduced from 47s. 8d. to 31s. lid. per ton, ex-

cluding development redemption at 10s. 4d.

per ton and several other items. This large

allowance for development is due to the fact

that the orebody, which is short and rich, is

pitching away from the shaft, so as to neces-

sitate at least 600 feet of driving before the

level reaches the ore. The actual total cost

is 52s. 8d., which it is expected to reduce, but

the difference between the working cost and

the total cost must be emphasized. The re-

serve of ore is given at 44,000 tons, averaging

23 dwt. per ton.

Offin River shares have risen, not on earn-

ings from dredging in the Gold Coast colony,

but in the expectation of benefits to accrue

from this company's tin areas in Nigeria. As

the Offin River Gold Estates is heavily capi-

talized, the winnings from tin will have to be

large in order to benefit shareholders.

The Asiakwa Trust, with a capital of ^7,000,

has a working option on 3,200 acres of alluvial

ground belonging to the Eastern Akkim com-

pany. A hydraulic plant is now being erected

under the direction of Mr. John Saxton, who

has had experience in Borneo and Australia.

A part of the area has been tested by ground-

sluicing, with results leading to the present

operations.

A mining engineer writes to us saying that

the " Gold Coast is a health resort compared

to what it used to be." This is a tribute to

the efforts of the mining companies, which,

until lately, have received but little help from

the Colonial government. The improvement

has come by attention to clearing the jungle,

draining the swampy ground, and the use of

cold storage for preserving food.

At the meeting of the Himan Concessions,

Mr. W. T. Trevenen, the chairman, gave some

interesting information concerning the Anfar-

gah, which is being developed satisfactorily.

On one lode, at a depth of 2 1 8 feet, an average

assay of 64s. per ton for a width of 28 inches

and a length of 770 feet is recorded. On an-

other lode an average of 85s. per ton has been

obtained for a width of 80 inches and a length

of 1 3 1 feet. At other points some good assays

have been obtained, down to 255 feet. These

figures, with confirmatory details, were also

given by Mr. Scott Lings, as chairman of the

West African Trust. He also spoke favour-

ably of the Sefwi Goldfields, where an ore-

shoot about 1200 feet long has been proved.

The chairman of the Kano Tin Areas should

become better informed on technical matters.

He said: Some tin won from this lode has

also assayed between 64£% and 7l£% metal-

lic tin concentrate." He meant, but came far

from saying, that some of the ore yielded a

concentrate containing about 68% tin. The

idea of dredging has been abandoned on ac-

count of insufficient water. We await the re-

port of the company's engineer, Mr. HT E.

Nicholls, with interest. The Jos is able to dis-

tribute a 10% dividend, outof earnings amount-

ing to ,£"10,000. The output for the year was

161i tons of concentrate averaging between

74 and 75% tin. The cost at the mine was ,£"18

per ton of concentrate, but the total cost was

£"65 per ton. A bucket-dredge is being built

and is expected to start work during the next

wet season. We note that at this meeting the

chairman, Mr. Assheton Lever, referred to the

friendly attitude of the Colonial Office and to

the further extension of the railway.

Rhodesia.—The November output of gold

is given as 53,667 ounces, worth £"225,957.

This is a decrease of 999 ounces as compared

with October and is largely due to the shorter

month. However, it is the lowest production

since April. The Giant and Selukwe- Co-

lumbia are the only companies showing a seri-

ous decrease, while the gains are all small.

The Amalgamated Properties of Rhodesia

had a much pleasanter meeting than last year.

The shareholders seemed less restive. One

incident is worthy of comment, and that is the

exposure by the chairman, Mr. G. R. Bonnard,

of the anonymous letters of a bogus shareholder.
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1, a) papei bad pub

against the board from

pseudonym. Nopapei

r\ mi; publi( confidence should publish

anything fron pondent who eithei is

anon] i be what he is not. We

only wondei why the directors did not take

.11 for libel.

The Beatrice mine, acquired by the Genri.il

Mining group in 1910, but a disappointment

at first, is now said to be promising. The

workings, which are down to 8 JO feet, disclose

five ore-shoots, yielding fair assays in gold.

The Giant mine has suffered from a subsi-

dence aflfe< ting pillars of ground above the No.

6 level, but the main shaft has escaped injury.

This mishap, on top of the failure to find the

faulted orebody, has depressed the shares.

MEXICO.- We stated in our last issue that

the Grenfell group had taken an option on the

La N'oria mine, in Zacatecas, for the Camp

Bird company. This was an error. The La

Noria. it is true, was recently examined for

the Esperanza company, which is under the

same control as the Camp Bird, but it is the

Reforma mine, at Campo Morado.in Guerrero,

that is now being examined with a view to a

Camp Bird issue in which French and Ameri-

can capital will participate. As far as we

know, no decision has been reached in regard

to the purchase of this mine. It has been a

notable producer of gold, silver, and copper,

but the rich ore has mostly been removed,

leaving the low-grade material to be concen-

trated and smelted. The property contains

not one orebody but many. The Reforma

was carefully examined by Mr. K. M. Ray-

mond, for the Exploration company, three

years ago, but the protracted negotiations at

that time did not result in business. The mine

is a big one, with good prospects ; it has large

reserves of low-grade ore, which, to be ren-

dered profitable, require an expensive plant

and the extension of the Mexican Central rail-

way from the Balsas river to Campo Morado.

\\ ,- published an arti< le on this mine by C. S.

I
. imas m ou b of Ji 1911.

The Tominil mine is shut down ou mi:, it is

said, to politii al disturbani es and demand

highei wages. The chairman mentioned the

i

ing I n. h ore as the i hiel risk during a

l ol idleness, from which a would api

iate prote< tion is nol obtain

\inonn the mining i ompanies troubled by

the state ol disordei in the outlying parts oi

Mexico is the Avino Mines, whose property is

in Durango. This was seized by a party of

250 bandits, who destroyed the company's

wai chouse. The mine was shut-down, but the

arrival of Government troops has enabled the

manager to re-start the pumps and prepare for

a general resumption of operations.

United States.—The increase of copper

metal in stock has depressed that market, but

a temporary depression will do no harm. It is

better than a big rise, which might stimulate

the use of substitutes, such as aluminium and

its alloys. The most notable event of 1912

was the purchase of the Live Oak mine by

Mr. John U. Ryan and his associates of the

Amalgamated, and the subsequent consolida-

tion of the Live Oak with the Inspiration.

This mine contains a large body of 1 "95% cop-

per ore, which must be mined underground.

It is a neighbour of the Miami, in Arizona.

Two or three years must elapse before pro-

duction can begin. The Ray Consolidated has

not made the output anticipated, on account

of difficulties in mining a fiat orebody. An-

other noteworthy event in the past year was

the decision, at last, of the Arizona Copper

Company to abandon its "animated scrap-

heap," as the old plant is locally known, and

replace it with a modern equipment designed

by Mr. L. D. Ricketts. The Miami is doing

well, having increased its mill capacity to

3000 tons, with arrangements for a further

expansion to 4500 tons of ore daily. The

Chino, in New Mexico, has exceeded even

the expectations of its promoters. The Nevada
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Consolidated is opening -up a new orebody

west of the Copper Flat workings. This big

mine and the Utah Copper have both main-

tained a maximum production. A lot of strip-

ping is needed at the Utah before a further

increase of output is practicable. On the

whole, these large masses of disseminated cop-

per ore have fulfilled reasonable expectations.

Canada.—The production of gold from

Porcupine in 1912 is estimated at $1,800,000.

Nearly all of this was yielded by the Hollinger

and Dome mines. A long letter attacking the

plans were shown, and other information given,

was in violent contrast with the secrecy mani-

fested at the Dome mine.

Russia.—The Orsk Goldfields has ended

its productive season, from May to November,

during which period the dredge on the Kolchan

placer dug 382,550 cubic yards, yielding gold

worth ,£"25,473 ; while the stacker-scow at

Pokrovsky raised 18,685 cubic yards, yielding

£l 1,826 in gold. Thus the total was 451,235

yards, yielding ,£"37,299. Working costs of

3 Jd. for the dredge and 13{d. for the stacker-

THE MIAMI MINE : SHAFT-HOUSE AND ORE-BINS.

Hollinger report appeared in one of the finan-

cial papers, but it abounded in elementary

errors and was signed by a gentleman whose

claim to be taken seriously was discounted by

his signing himself a Fellow of the Geological

Society of Australia, a Member of the Vic-

toria Chamber of Mines, and a Member of the

American Mining Congress. On the other

hand, we are informed that developments on

the third level are highly encouraging. We are

glad to testify that Mr. Percy A. Robbins and

his staff impressed the present writer most

favourably when making a visit to the mine

last March. The frankness with which assay-

scow are excellent, but these can have only an

academic interest to the shareholders until the

expenses of royalty, administration, and winter

maintenance are known. They may not be

ascertainable exactly until the end of the finan-

cial year, but an estimate should have been

given with the summary of the operations, for

without this information the other figures are

illusory. We have reason to believe that the

royalty is /"5000 per annum, that the adminis-

trative expenses are about £"20,000, and to this

must be added the costs of construction. The

total of these general expenses is big enough

to render the operating cost an unsafe guide
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.is to the ruing to the- shareholders.

The integral

.1 part of the expense incidental to minini

the si and the digging of gravel.

Th Sibei ia has been

unsuccessful in its litst yeai of prospecting on

the :-l Amgun rivers. A sun

,500 has been spent in necessai y expenses.

\\Y learn, however, that Mr. Ross Hoffmann,

the engineer in charge, under the guidani

Mr. C. W. Purington, has found a promi

dredg . winch is now being tested.

V. the Spassky the bottom level, at 560

has cut into the orebody westward a

little sooner than expected. The ore assays

copper.

The Bogoslovsk Smelting Co. in Perm has

placed an order for a Mm ex plant of 25 tons

capacity, for the experimental treatment of

_:rade copper ore, containing pyrite, chal-

copyrite, and pyrrhotite, with garnet. In ad-

dition, an electrolytic refinery is to be added ;

us capacity will be 1600 tons per year, to be

increased eventually to 2500 tons.

The Kyshtim continues to grow. From the

latest figures it is apparent that the Ameri-

kansky orebody, east of the Karabasb smelter,

is an important asset. Seven bore-holes have

tested this orebody, so that Mr. R. Gilman

Brown is able to estimate that 296,000 tons

of 3' 14% copper ore have been proved. The

total reserve in the four mines is now esti-

mated at 1,819,000 tons, with 550,000 more

tons regarded as probable. For 1913 the out-

put is expected to be 365,000 to 380,000 tons

of ore, yielding 7600 to 8000 tons of copper.

It should be good news to shareholders of

the Lena Goldfields that Mr. Leon Perret has

been appointed resident manager of that big

alluvial mine at a salary of ,^6000 per annum.

He should be worth it. A Russian by birth,

although of French extraction, he is an en-

gineer of wide experience, having studied allu-

vial mining in New Zealand, Australia, and

California. Recently he was manager of the

Shom.il. >n platinum mines in the Ural moun

. wlnie he did excellent work, li the

gravel deposit! ol the Lena Goldfields have

imi been irretrievably gutted, Mr. Perret ought

to improve the prospei ts ol the i ompany, foi

he i ens ible to have undei taken the

management without an ent giving him

a free hand.

A i si rai \si,\. ( ireafl < lobai did much

better in 1912 than in the preceding 1 8 months,

the profit of /" 1 68,61 7 last yeai comparing

with ^102,354 in the earlier period. The

position is decidedly more cheerful as regards

the ordinary shareholder. Of the undei wi iting

commission only £50,000 remains to hewritten

off, and with the doubled plant, it is not un

likely that the increased yield will suffice to

earn a profit of ,£"240,000, which is the amount

required to pay 10% on the ordinary shares.

The new concentration and flotation plant has

been started, after many vexatious delays, due

to insufficient labour and slow delivery of ma-

chinery. Labour conditions are now much

improved. Mr. II. C. Bellinger, the manager,

is expected in London next month. He will,

we hope, have a chance to address the share-

holders. During Mr. Bellinger's absence the

local management will be under the direi tion

of Mr. F. Dan vers Power.

Mr. C. S. Herzig has just returned from an

independent investigation of the Great Cobar.

At Broken Hill, local gossip indicates that

the South mine has the largest potentialities

of any mine in the district. The North is

rated a good second. The South Blocks, be-

longing to the Zinc Corporation, has cut 60

feet of ore close to the boundary of the South

property ; this width compares with 14 or 15

feet in other parts of the same mine. The

British mine provokes divided opinions. This

may be due to the refusal of the management

to allow an inspection of the underground

workings and the apparent indifference to pub-

lic criticism. Some claim that Mr. G. C.

Klug's estimate of the tonnage available is
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too big, others say that the grade of the new

orebody has been placed too high.

A rise in Great Fingall shares is not due to

any special news, so we presume it is caused

either by anticipations of the earnings to be

won from the new orebody in the bottom of

the mine, or else it is due to ordinary market

manipulation. The main winze or new in-

ternal shaft" from the 13th level will not

reach the ISth for about five months. On the

bottom level the orebody is 500 feet long,

assaying about 10 dwt. gold for an average

of about 5j feet.

At the Sons of Gwalia a change of superin-

tendent has been made. Mr. John^McDermott

is succeeded by Mr. Alfred Wauchope. De-

velopments in the bottom of the mine are ex-

cellent, down to the 19th level. Shaft-sinking

to the 20th level will begin in February.

India.—The output of the Indian mines is

still reported in bullion ounces. The total for

1912 was 584,838 ounces, which, at £3. 18s.

per ounce, may be valued at ,£"2,265,000.

This is the highest on record, but the previous

best, in 1905, was not much lower. After

that year, the decrease in the yield at Cham-

pion Reef caused a slight fall in the total fig-

ure, but this loss is now made good by in-

creased yields at other mines and by the entry

of the Anantapur goldfield into the list of pro-

ducers. The oldest of all the Kolar group, the

Mysore, continues to enjoy unbroken prosper-

ity. The latest reports show that in Tennant's

section the ore disclosed on the lowest levels

averages 30 dwt. over 5 feet, and that the re-

serve is four years ahead of the mill. The
Ooregum has not done quite so well this year,

but the reduction in the cost will amply com-

pensate for the diminution in content. The
success of the Anantapur district is an import-

ant feature of Indian gold mining in 1912, for

these deposits are undoubtedly of great pro-

mise. Improved cyanide plant has been

started in the Kolar district during the year,

though the margin left after amalgamation

does not give much scope for increase in ex-

traction.

Various.— All the tin mines on the Malayan

peninsula are being boomed on the improved

prospects due to the rise in the metal. The

Siamese Tin shares have been conspicuous

owing to a recent spurt, for which no specific

Gold-bearing alluvial bottom in Siberia

reason is apparent. A rise of ^"60 in the price

of tin, as compared with the high quotation of

a few years ago, is enough to warrant renewed

optimism among operators, for it permits the

re-treatment of residues and the utilization of

low-grade material previously unprofitable.

A cablegram from the Oroville Dredging

company's office at San Francisco announces

the starting of the dredge on the Pato con-

cession in Colombia on December 24.
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: the United Kingdom. In I

the total ! 744,896,514,

which is the highest on record. 1

ed by 7'3 and 8*8% respect-

, . K\ idently our peoplearemaking money.

" the details of whii h " are re round
"

the parti< ulai indi\ idual 01 firm that paj

i i ; oui fi 1 appan ntlj

cumin-. 1 to tins pitiful puffing si hi me, <

laudatory artit le,i irclingaroundhim, appeared

in a recent issue of The Standard.

DPI 1 K the fact that the postal rate

i letters from the United States to

ind was reduced to 1 penny, or 2 cents,

per ounce five years ago, we still receive

numerous letters from America stamped at

the old rate of 5 cents per half-ounce.

REPORTS from Cobalt contain state-

ments concerning fabulously rich ore.

Su:h statements, while true, must be taken

with a due regard for the fact that the ore

exists in thin veins or veinlets of calcite full of

native silver and silver sulphide. An assay of

four or five thousand ounces of silver will not

cause disproportionate excitement if it is re-

membered that the vein is, for example, one

inch wide.

THE LONG ARM of coincidence was

never more sadly illustrated than in the

article by T. Lane Carter, to which we give

posthumous publication in this issue. It will

be seen that he refers to the need for care in

exploring old workings, apropos of a fall that

proved nearly fatal to him in some ancient

diggings in Rhodesia. As our readers are

aware, he lost his life last July by falling into

an old stope, while engaged in sampling the

Polaris mine, in Montana.

VA R IOCS methods of publicity are avail-

able. We find that a supposedly reput-

able paper, The Standard, is soliciting mem-

bers of the mining profession for an article

TNI EFF< IR I to investigate the

called money trust in America may not

be successful in eliciting facts, but it has

served to show that Mr. J. P. Morgan and his

associated group of enterprising financiers do

not hesitate to make faces at the American

government and the American people. We
have never read any testimony more imperti-

nently false on the face of it than that given

by Mr. Morgan when under cross-examination

by Mr. Samuel Untermyer. It amounted to

telling the commission of inquiry, authorized

by Congress, to go to the devil.

ACCORDING TO the statistics of the

Board of Trade, the total of new

undertakings issued during 1912 comes to

666, involving capital to the amount of

£236,712,000, as against 704 issues, repre-

senting £"250,174,000, during 1911. Thus the

decrease is small, and all of it occurred in the

first half of the year. But the flotations of

the past 1 1 months compare poorly with those

of 1910, in which year no less than 948 is-

sues, absorbing ^362,408,400, were made.

That was high-water mark. It was a spring

tide in financial enterprise. As regards min-

ing, the statistical record reflects faithfully

the dullness of the markets, for in 1912 only

53 issues, requiring £"4,862,900, appeared, as

against 72 new issues, taking £"11,046,200 in

1911. The mining flotations of 1912 are the

smallest in number and capital since 1907,

which was a year of exceptional trade activity.

10
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WE UNDERSTAND that the Cam-

borne School of Mines is seriously em-

barrassed by lack of funds. The Government

is unwilling to make a grant because no pre-

cedent exists for doing so. The school does

not come under the University Act, for its

complimentary connection with the Victoria

University, at Manchester, is not deemed

sufficient to bring it within the benefits of that

Act. The County Council is unable to help

the school. The position is serious. We re-

gard it as disgraceful that the Cornish mining

school should be starved for a little money,

when it is remembered how much wealth has

been gained to the world in general, and to the

British in particular, by means of the inherited

skill of the Cornish miner. If only one among

the many that have won fortunes by the aid

of mine captains from the old county would

now make suitable recognition of what the

Cousin Jack did for him, the mining school

would be placed on its feet. The amount re-

quired is not large. The school is well worthy

of support. Among the students are young

men from every quarter of the globe. The

teaching is earnest. The school is well placed

among mines illustrating a variety of method.

It is painful to think of the paltry recognition

given by the Government to the education of

mining engineers in an Empire that is the

direct result of mining exploration and mineral

development.

THE DECEMBER MEETING of the

Institution of Mining and Metallurgy

was devoted to the discussion of three papers

on tin. An interesting introduction by Mr.

George T. Holloway suffered by being too

non-committal. This was remedied by Mr.

Hugh F. K. Picard, whose criticism was

just what it ought to have been : penetrating

but polite. Incidentally it is worthy of re-

mark that really good papers do not provoke

discussion. Such was the paper submitted

by Messrs. W. J. Sharwood and A. J. Clark

on the metallurgy of the Homestake. This

received wholly inadequate recognition in the

way of discussion. It might be well if mem-

bers of council recognized that among their

obligations was to prepare suitable comment

on such important expositions of technology

and not leave it to the chance moments on a

train or in a taxi-cab to put together their

random remarks. This does not apply to the

December meeting, at which the contribu-

tions to discussion were both large in number

and high in quality. Poor papers stir the com-

bative and controversial powers of an audi-

ence to a degree highly beneficial in so far as

they tend to balance the inadequate treat-

ment of any subject by supplementing a pa-

per with a discursive and illuminating discus-

sion.

THE PRODUCTION OF TIN in Corn-

wall during the past year has shown a

slight increase, if we may judge by the amount

of black tin sold at the fortnightly ticketings.

The actual figure was 6492 tons, as compared

with 6151 tons during 1911. The high price

of the metal has proved, however, a greater

boon to the old county than the increase in the

output. The sales brought ,£"83 1,908 as com-

pared with £702,587, and the average price

per ton was £l 28 as compared with £l 14. Of

the individual mines, the most notable ad-

vances have been shown by Cam Brea &
Tincroft, and by the Grenville. The former

returned 932 tons as compared with 776 tons,

and the latter 748 tons as compared with 594

tons. Dolcoath sold 1616 tons in 1912 and

1699 tons in 1911, the fall being due largely

to the floods early in the year. In study-

ing these statistics, it should be remembered

that the Wheal Kitty and the Geevor have re-

cently dropped out of the ticketings, as also

has one of the tin-streamers, the produce of

these three ventures being now sold by pri-

vate contract. On the other hand, the Fal-

mouth Consolidated has made the reverse al-
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teration, and sm. < Ma> has offered the Wheal

.11 the ticketing!

brightest and mi st hopeful feature ol Cornish

mining is the movement toward per-

tion ol t rite. < H

this we write elsewhere in tins issue, in con

. ah thediscu! enti

i' the Institution.

1912 1913.

[•|u ol this publi< .nun is uot

I by the revolution of the earth round the

sun but by that of the moon around the earth.

We review mining affairs monthly ;
therefore

it is not customary for us to lay stress on the

passing of the calendar year. Nothing is so

dead as the past. Vet a look backward is in-

evitable, if only in deference to general senti-

ment. The yearl emphasized the fact

that while the means of communication, by

wire and by wireless, has expanded the com-

merce and accelerated the business of the

world, it has concurrently enlarged the area of

perturbation whenever anything goes wrong in

the complex mechanism of civilization. Wars

and rumours of wars have repeatedly frozen

the swift currents of speculation and paralysed

the free movements of business. The wars

in Tripoli and the Balkans, the revolutions in

China, Nicaragua, and Mexico have thrown

their shadows across the map, but these would

have terrified the cautious man of affairs far

less if they had not been crossed by the fainter

but bigger shadows of an impending European

war greater than any as yet recorded. This

fear of a general embroilment of the Great Pow-

ers has loomed in the background, intimidat-

ing the bourses and unnerving the markets of

the world. We refuse to believe in such a

cataclysm : on the contrary, the general recog-

nition of the immensity of such a disaster is

the best assurance that it will be obviated.

Fortunately the principal mining regions of

the present day are not within the area directly

ted by the wars of 1912, although the re-

volution in Mexii o has i rippled in

.i mini ral r< giorj ol the first rank. In Nil u

agua and in Servia, some mines ol inti resl to

i
. holdi rs have suffen d. I he

ol wai ha be< a nol so mm h at the

mini "' ' aP

it.ii, win. h irrigates the was te pla I the

earth and renders thi m fruitful to industry.

When credit is shaken, u is diffii uli to rail e

money foi new adventures. Foi tins reason

the notations of l'/l 1 have I istricted,

ularly as regards mining. 1 1 is true the

erly to the allurements of

Norti. eria when a tin boom was incu-

bated in the early part of the year, but the

promoters did not give the public a fair run for

their money, and the excitement culminated in

a fiasco that injured not only the prospects of

Nigeria but the entire mining market. Indeed,

the Anglo-Continental and the East Rand

scandals are among the outstanding events of

the year. However, the fact that these epi-

sodes were deemed disgraceful is a sign at

least that such performances are now consid-

ered abnormal. As against the one, we have

real progress and increased production in the

tin districts of Nigeria ; as against the other,

we have the successful and highly important

developments in the mines of the Far East

Rand.

On the whole, looking back on the year just

closed, we are inclined to consider that, from

a mining point of view, the most encouraging

feature is the awakening of the conscience

of the company administrator and his dawn-

ing recognition of the rights of the minority

shareholder. In 1913, as in 1912, we shall

continue to hammer at the idea, essential to

the good health of the mining industry, that

directors are trustees for the shareholders,

who are the owners of the mines. We shall

do our best to impede irregularities of adminis-

tration, to check wrong-doing, and to make it

unprofitable ; on the other hand we shall do

what we can to encourage those who are try-
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ing to give the public a square deal ; we shall

stand by the honourable engineer, and encour-

age the conscientious director. We hope, more

and more, to receive the support of, and co-

operate with, all those who look upon mining

not as a tricky game but as a legitimate in-

dustry.

Rayfield.

The Rayfield pays another interim dividend

of 10% for the last quarter of the year. This

is an appropriate sequel to the encouraging

annual report given by the manager, Mr. J.

M. lies. His estimate is that 5500 tons of

tin are assured, and that the annual yield will

be 720 tons of a 70% concentrate to be mined

at a cost not to exceed £"20 per ton. But this

is only the cost on the ground ; to it must be

added sundry expenses, which more than

treble the figure, before any deduction can be

made as to the ultimate profit available for

dividends. The other items of cost necessary

to an intelligible estimate are not withheld

purposely ; the silence on that point is in ac-

cord with current official practice, whereby

shareholders are frequently, and unintention-

ally, misled. Mr. lies himself is probably the

most competent, and certainly the most suc-

cessful, mine manager in Nigeria. We are

satisfied that he is willing to give information

frankly. On mentioning the matter to him he

gave us the following additional details:

Mining 60 tons of concentrate at £2d per ton..../1200

Freight on 60 tons at £tZ. 10s 1350

Royalty at 5% 430

Development 100

London charges, travelling expenses, etc 125

Smelting charges on 60 tons 540

/3745

These figures are based on a monthly produc-

tion of 60 tons of concentrate containing 70%

metallic tin. The royalty, which is based on

a price of ^"200 per ton for the metal, is shared

equally by the Colonial Government and the

Royal Niger Company. It will be seen that

the total charges amount to £d2. 8s. per ton

of concentrate. Mr. lies places it at about

.£"65 per ton of 70% concentrate, or about

£93 per ton of metal. Given this figure, the

tonnage monthly, and the market price of tin,

any shareholder can readily see what his earn-

ings are likely to be. Obviously the hiatus

between an operating cost of £20 per ton and

an ultimate expense of £"65 per ton leaves

plenty of room for misunderstanding. Even

then it is better to write and talk in terms of

metallic tin, quoted daily, than in terms of a

concentrate, of variable contents. We lay

stress on this matter because we feel assured

that Mr. Oliver Wethered and his associates

are desirous of treating their fellow-share-

holders fairly in regard to the explicitness of

the information emanating from the company's

office, and they wdl be perfectly willing to ac-

cept our suggestion that the cost should be

stated in terms that include all the expendi-

tures incidental to mining operations as con-

ducted by a company in London.

Globe & Phoenix.

The shareholders in this company have re-

ceived a circular expressing the unrest of a

number of their co-proprietors in Scotland.

The unrest is due, so it is asserted in the cir-

cular, to the bad managementof the company's

affairs. We have read the circular. It is

well written and asserts the rights of share-

holders with a vigour and cogency unusual in

such documents. In brief, the signatories ob-

ject to the restriction of production, and im-

pute that restriction to the fact that the direct-

ors receive, besides their fees, a bonus of 5%

on the dividends. I f the latter were increased

rapidly, the directors would receive so large a

sum as to constitute a scandal. Last year the

7 directors divided £\ 6,800 between them.

This to us does not seem too much if they

gave their best time and ability to the admin-

istration of the company's business. Mean-

while, it is claimed by the recalcitrants that
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the mine should be workeaMoi thi pro-

rity. They insist

that I really rei on

the capital, foi the property is "adeplel

: ae. There is said to I" .1

in the mine. not v..mi

it t .

>

fit of " future

ntrary, they msist

that u shall be d w ithout unreasonable,

and I .this the directors

murmur something about "
pit king out the

of the mine," but the Scotsmen are too

luffed; they reply in good Latin

lli.it they want the gold nuum pritnum. It is

a pretty quarrel. In order to get their way,

they ask their fellow-shareholders to join with

them in requisitioningan extraordinary general

. to elect two directors sworn to their

cause, and three more at the next annual meet-

ing, when three of the old directors retire in

rotation, thereby gaining the power to change

the policy of the company according to their

own notions. It is stated in the circular that

the production has varied unnecessarily, that

capital expenditure was incurred inopportune-

ly, that the declaration of the dividend w-as

postponed for reasons that were spurious, that

the share-quotation fell in consequence, and

finally, that the shares have been depreciated

" with a view to the acquisition of enough of

them by themselves 'the directors] or their

friends as would enable them to re-acquire the

control," which is said to be endangered by a

large addition of new shareholders. As to this,

no proof is given. Nor do we see any evi-

dence of the idea that the mine contains much

more rich ore than is officially acknowledged.

Such suppositions may be gratifying to min-

ority shareholders, but we trust that they will

not be taken as gospel by those not yet share-

holders. On the other hand, the complaints

of " meagre information " are justified, as we

know. That is one reason why statements

without sufficient detail concerning ore in re-

serve have incited the suspicions that rich ore

is being hidden. I ulting engineer's

iates li.i\ e been given with a mil leading

prei ision in somi respei ts, and with a bewil

dering obscui ity m other . V ctory

11. iii. .n has been published for the pro

1 ,£"80,000 in sinking a new main

shaft. These and othei items ol policy may

be justifiable, but the apparent di regard •>!

the rights of the i hareholdei cannot

be justified. Our sympathies are with Mi

G. Barboui [urnbull, 1 ». W. Paton, and

George A. Porter. We hope these three

i hampicnsof the down-trodden mini a ity share-

holder will succeed in the assertion of theii

right to be properly informed concerning the

administration of their property.

Special Correspondence.

The letters from our special correspondents

at various mining centres constitute an impor-

tant feature of this Magazine. It is known

to most of our readers that these letters are

written by technical men in close touch with

the mining affairs of their particular habitat.

In periodiccommunications they give the sifted

gossip of their own locality, an account of tech-

nical progress at the mines and smelters of a

particular region, and general commenton min-

ing affairs within their cognizance. It is not

too much to say that the comment is at least as

trustworthy as that appearing in the ediiorial

columns of most of our contemporaries, while

the technical data are at least as reliable as the

better kind of technical articles published in

other papers. With all the opinions expressed

by our correspondents we do not agree, nor is

it necessary that we should, for reasonable dif-

ference of opinion is more interesting than arti-

ficial unanimity. Any one of our correspon-

dents may at any time express a local opinion

opposed to the views held by the editor, and it

is all the more interesting for that reason. In

this issue we publish several letters well worthy

to rank with the best of current technical writ-

ing. Our Johannesburg correspondent, for ex-
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ample, is both interesting and humorous in his

comments on mines and men in the Transvaal.

The paragraph on the sorting of ore is an excel-

lent contributionon a technical subjectof prime

importance, and his treatment of the after-

dinner speech-making manages to be amusing,

without being unkind to the postprandial ora-

tors of Johannesburg. Our Melbourne corres-

pondent gives a review of mining affairs in

Australia. His letter is, in effect, a timely

article written by one in close touch with cur-

rent developments. It will be noted that both

the Melbourne and the Kalgoorlie correspon-

dents lay stress on labour troubles, which con-

tinue to hinder industrial progress in Austra-

lasia. Our San Francisco correspondent gives

us a valuable summary of recent progress in

dredging, besides technical details concerning

the use of basic lining in converters and of oil-

fuel in reverberatory furnaces. Our New York,

Camborne, and Toronto correspondents, as

usual, send an interesting budget of news from

places far apart, but all linked to London by

participation in the business of mining.

Dredging in Spain.

Attention has been drawn recently to allu-

vial gold deposits in northwestern Spain, near

the Portuguese border. Early in December

a telegram from Madrid announced the dis-

covery of a goldfield in the province of Leon.

The fact is that several British syndicates

have been making investigations for some time

past, and the locality has been visited by a

number of well-known engineers, including

Messrs. Arthur L. Pearse, E. B. Kimball, and

\Y. E. Thorne. But the district, from a min-

ing standpoint, is not at all new ; it is hoary with

antiquity
; indeed, it is one of the most ancient

goldfields in the world, and has been described

again and again in the literature of the subject,

from Pliny and Herodotus, down to Alexander

Del Mar. Leon was once a part of Asturias,

and Asturias used to pay a tribute of two tons

of gold per annum to the Caesars thirteen cen-

turies ago. This once famous goldfield was

elaborately exploited by the Romans, who left

plenty of evidence of their ground-sluicing

operations both in the river-beds and on the

hillsides. The extent of the gold-bearing

ground is large, but the distribution of the gold

remain? yet to be determined, despite some

positive statements to the contrary. On one

of the rivers, the Sil, three dredges have been

spasmodically at work. One was destroyed

by a freshet, but the two others, built by Werf
Conrad and Fraser & Chalmers, respectively,

are about to be started, with a view more to

testing the character of the ground than of

earning a steady revenue. To that end it will

be necessary to employ several dredges, the

building of which will only be justified when

the alluvium has been systematically tested by

drilling. This will be done forthwith, we are

informed, not only in the valley of the Sil, but

in the alluvial flats of the Duerna, Bernesga,

Torio, and Orbigo, all of which are rivers giv-

ing signs of gold-bearing gravel. Water is

plentiful. Large boulders are infrequent, but

patches of clay will hinder washing occasion-

ally. Grade sufficient for hydraulicking is not

available generally, so that dredges must be

used. Large areas are said to average 9 pence

in gold per cubic yard, the thickness of the al-

luvium being from 20 to 25 feet. These fig-

ures are merely illustrative. It remains to

state that the gravel is of glacial origin, show-

ing the characteristics of lateral and terminal

moraines that, in places, have undergone sort-

ing and concentration by fluviatile action. The

qualification in places " is important, we be-

lieve, for it is not everywhere that the rivers

have crossed the moraines and left a concen-

trated gold gravel easily accessible to the

miner. Where no such concentration has

been effected, the glacial drift is not likely to

be rich enough for exploitation. A feature

similar in its origin characterizes the alluvium

found along the eastern slopes of the Andes in

South America. The riches won by the Incas
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. md even the latei

il mining ol the Spaniards, h

ten been sui j modern Failures «.lm-

largely u> an ignoring of the fundamental fa< t

that glacial di ted at a i

pt where latei Huviatile concentration lias

been effective. This hint may prove useful

to th gentlemen now preparing

g the rivei beds <>f Leon, and

it may sen e as a warning to the public, whi< h

is hk- to be approached by the prom, it-

I dredging companies foimed to exploit

these Spanish deposits.

A Poor Game.
One of the most interesting features of the

speech made by Lord Harris at the annual

meeting of the Consolidated Gold Fields of

South Africa was the prominence given to the

fact that this big holding company had made

nearly as much money by playing the share-

market as by real mining. In other words,

the profit from share-dealing during the

was ab iul { 200,000, as against a decline of

/"200.000 in the earnings from this company's

mines on the Rand. All the dividends re-

ceived from its entire ownership of mines in

various regions came only to ^350,000. This

frank disclosure is deeply significant. It

means that a financial company controlling

the administration of a highly important group

of mines could gain as much profit from in-

and-out buying and selling of its own and

other people's shares as it might receive from

attending to its more legitimate business. It

may be objected that dealing in shares is as

legitimate as the operation of mines them-

selves, and that both are essential to the busi-

ness of such a company as the Consolidated

Gold Fields. We think not. On the contrary,

we consider that the' administrators of mines

are placed in such a position of trust and re-

sponsibility toward the whole body of share-

holders that they can deal in shares only at a

risk to their trustworthiness. Of course, it is

plain thai tho le w ho bold the biggei i bl

ol bare: in a mining i ompany « ill dei ire to

i il . iperations ; and il is obvious that

e lug shareholderswhen in i ontrol,whethei

as indi\ iduals 01 as repre; entath es ol anothei

company, i am iromiseneithei

11 ill, -il shai es nor I theii hi ild

mg, il ( ircum ndei it nei essai y to do

ordei to pn iti i t themi el • es. ( out

of perfection are futile; u i nec< ary to be

practical. Honesty is the besl practice. A

square deal is the best kind of business. It

may not be desirable to tie direi tors in per-

petuity to their original share-holdings or ex-

pect a financial house never to realize up* il

assets, but it is quite a different matter when

one or the other uses the control of a company

in order to facilitate the success of gambling

operations on the Exchange. To put it plainly,

it is against public policy to allow the persons

who are buying and selling shares to control

the management of the mines, to regulate the

publication of news from those mines, and to

have first access to the very information on

which the market quotation rises or falls. It

is foolish for the public to go to a casino where

the croupiers play at the tables. Let the

croupiers, for the house, receive the stipulated

percentage, but, once that is allowed, let them

keep aloof from the game. Otherwise it is

poor sport. The chances of the game may

render it attractive ; but when those chances

are adversely controlled by officials, it is silly

to play. Leaving this analogy, we say, with

the utmost earnestness, that mining specula-

tion in London is suffering from the feature

against which we now animadvert, and that

unless it is corrected the confidence of the pub-

lic will be forfeited deservedly. We do not

expect the impossible. Are there not exam-

ples of a better appreciation of the fitness of

things ? I n this issue, by a happy coincidence,

we tell the story of three successful enter-

prises, each of which shows that abstention

from market-dealings is desirable in those who
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control ; and that it is even profitable to

them. We commend these examples. Let

those that choose to turn their offices into a

glorified bucket-shop continue to make money

in that way, but, if they do so, let them have

the grace to surrender the control over the op-

erations of the mines that they use as count-

ers for their daily operations on the share-

market. Meanwhile, to guard against this

most palpable defect in company administra-

tion, we suggest that the Board of Trade

should be given authority to appoint at least

one director on the board of each mining com-

pany. That director, so appointed, should re-

quire no share-qualification ; indeed, he should

not be allowed to own, to buy, or to sell a

share in the company of which he is a director.

He should, preferably, be a veteran mining

engineer, able to bring a ripe experience to his

task, which would be that of a watch-dog for

the minority shareholders. As the Board of

Trade already finds it difficult to perform the

multifarious duties thrust upon it by Parlia-

ment, it would be well if the Institution of

Mining and Metallurgy were designated to

furnish a list of professional men able and

willing to accept this appointment of director

at the hands of the Government. The pre-

sence of such a man on the board and his

authorized right to be completely informed

concerning the affairs of the company, and of

the actions of the other directors in regard to

the company, would check any illegitimate

dealings in shares. By illegitimate dealings

we mean those that are due to an improper

use of the information that comes to a director

in his capacity of trustee for the whole body

of shareholders. The director appointed by

the Board of Trade as a protector of the min-

ority shareholders should be empowered to in-

form all the shareholders of anything done

contrary to their interests, and, for causes duly

prescribed, he should even be empowered to

call the shareholders in public meeting. Such

a man would, in effect, be a professional direc-

1—3

tor, not a privileged speculator. Until direc-

tors are recognized and paid as professional

men, the boards of companies will consist

largely of jobbers and their dummies. So long

as the administration of mines isin their hands,

the confidence of the public will be withheld.

In the last resort, the capital for mining in

England is found by the long-suffering public,

and this is the reason why London is the biggest

mining centre in the world. When the pub-

lic withdraws, the working of mines will be in

the hands of individual operators, on whom

will fall a burden greater than they can bear.

The business will shrivel. It is time to face

the facts.

Successful Mining.

In the performance of the self-imposed

function of a public critic on mining affairs,

we find it necessary, more often than we like,

to puncture the careless optimism, which, if

unchecked, wrecks serious business enter-

prise. With all the more pleasure, therefore,

we turn when opportunity offers, to the con-

templation of such successes in mining as

prove that there may be castles in Spain and

romance in a board-room. At the Ashanti

Goldfields meeting, for example, the chairman

of the premier West African gold-mining com-

pany was able to look back on the 15 years of

that enterprise with justifiable gratification.

The original shareholders consisted of the late

Frederick Gordon and his friends, together

with the nominees of the vendor company.

This little band of adventurers in the Gold

Coast has grown to 5010 registered proprie-

tors. The region had been known as a source

of gold for three hundred years, and for a time

practically the whole of the European supply

of the metal came from that quarter of the

world. Much of the gold was derived from

alluvial deposits, but an important part was

extracted from the soft oxidized ore found

along the outcrops of veins. The Ashanti

country is so honeycombed with pot-holes, 20
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that it is dangerous i"i a strangei

to sti.i\ from the roads. Such being thechai

the property acquired by theAshanti

Goldfields Corporation, the first work done, in

. was to drive adits into the hillsides In-

low the old diggings. The lust battery was

i ali ed and the stamps weighed onlj

pounds, to facilitate transport. 1 he 5-

stamp mill crushed only 250 tons per month,

but it gave results that created intense excite-

ment in London, for the yield was 4 oz. pei

ton. The Stock Exchange and the public

were eager to participate, and at one time the

£\ share was quoted at £50. In 1900, when

additional capital for the expansion of the en-

terprise was required, the company issued

10,000 shares at £\0 each to its own share-

holders, and in 1901 a syndicate took 20,000

new shares at £2b each. In 1904 a new mill,

with 50 stamps weighing 1250 lb. each, was

erected, and almost immediately afterward the

supply of free-milling ore began to fail. The

orebody was persistent in depth, but it was

highly pyritic, and amalgamation proved im-

practicable. In 1905, Mr. W. R. Feldtmann

w is commissioned to advise on the metallur-

gical problem, and also on the exploitation of

the ore in depth. The later history of the

mine is well known : how Mr. Feldtmann

changed the treatment to dry-crushing, roast-

ing, and cyaniding, and developed the orebody

in depth, made connection from the Ashanti

to the Obuasi mine, and discovered a valuable

ore-shoot in the lower levels of the latter. The

50 stamps are now used for sliming the soft

oxidized ore from Justice's mine. The total

monthly output now averages 13,000 tons, the

yield £"40,000, and the distributable profit

^"17,800. Costs continue to be reduced, the

decrease . last year being 7s. per ton. The

yield was 61s. 9d. per ton, the cost 35s. 5d.,

and the distributable profit 26s. 4d. Up to

November 30, 1912, the gold won amounted

to £"2,640,000, out of which the shareholders

have received ^934,655 in dividends, and the

t olonial < io\ ei ament 139,734. In < losing

tins l>i iel sketi h ol th< fi >i tunes i 'I th<

p.mv, we dej ire to draw attention to the moi I

pleasant feature ol all, namely, the detach

ment ol the board from speculative dealings.

N.> direi tot has traffii ked in the shares. Even

in 1901 the temptation to sell a pai t of then

holdings was manfully withstood by the direc-

tors. There have been booms in the share: .

of course, but these have not heen m< ited l>\

the board or by anyone connected with the

administration. The office of the company is

in IHoomsbury, far from the madding crowd

of Throgmorton Street, and the absence of

breathless messengers and impatient inquirers

in the hall and waiting-rooms indicates the

calm serenity of legitimate business.

The St. John del Rey gold mine, in Minas

Geraes, Brazil, is another venture that reflects

credit alike on the board and on the engineer-

ing staff. No spectacular dividends have ever

been paid, and, indeed, the finances, on more

than one occasion, have given anxious mo-

ments to the directors and shareholders. I >ul

the mine and the company are nevertheless

notable, and for more than one reason. As is

the case with the Ashanti Goldfields, the con-

trolling group has no other mining interests,

and so is able to give undivided attention to

the business in hand. Similarly, the shares

are not used as gambling counters on the

Stock Exchange, and the company is run on

strictly commercial lines. The mine has been

continuously worked under English control

for the best part of a century, 1828 being the

original date of introduction here, and the

management has been unchanged for over 25

years. Mr. George Chalmers, who devised

the new system of exploitation after the col-

lapse of the old workings, is still in charge.

The lode shows no sign of impoverishment at

5000 feet vertically, the present depth. The

chairman, at the meeting held last month,

stated that the orebody on the 17th horizon,

4900 feet below the surface, was 1028 ft. long
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and 12$ ft. wide, and that the quality of the

ore was maintained. Further sinking is in

progress, with the object of opening another

' horizon ' at 5200 ft. ; of this additional 300

feet of depth, 228 feet had been completed at

the date of the meeting. The race for depth

between this and the Jupiter and other shafts

on the Rand is naturally watched with keen

interest. The 130 stamps crush about 190,000

tons per year, and the yield is from 46 to 47

shillings per ton. The shareholders receive

profits averaging 7s. per ton of ore, so the cost

is approximately 40s. per ton. In analysing

the cost and profit, it must be remembered

that during the past few years large sums

have been spent out of income for the purpose

of providing hydro-electric plant, and for other

machinery required for exploiting the mine at

great depth. Development is a long way

ahead of stoping, the reserve being fully

1,000,000 tons. The only fly in the ointment

at present is the scarcity of labour, caused by

the rival attractions of harbour, railway, and

municipal activities, but various schemes are

being considered for introducing workmen

from abroad. In the meantime the amount

of ore raised will suffer some diminution and

the metallurgical plant will not be able to

work at its full capacity.

In this article of appreciation we are de-

sirous of taking examples from far-separated

parts of the world. Having started with West

Africa and proceeded thence to South Ameri-

ca, we now turn to India, where John Taylor

& Sons have been making money for share-

holders in the Kolar group of gold mines for

27 years. As with the Ashanti district, so

with the Indian mines ; the ancient workers

had taken toll of the outcrops. English pros-

pectors discovered the old workings at Oor-

gaum in the Kolar district of Mysore in 1878,

and interested General De La Poer Beresford,

who was then stationed at Bangalore. Just

at this time, there was a boom in London in

connection with the Wynaad deposits on the

Malabar coast, and it was hoped to benefit by

this boom in floating the Kolar properties.

This hope was not realized, and it was not

until further work had been done and promis-

ing orebodies had been proved that General

Beresford and Captain W. Bell McTaggart

were able to obtain financial support in Lon-

don. This event happened in 1880, when the

Mysore Gold Mining Company was formed.

For five years the results were discouraging,

and the goldfield was within an ace of being

abandoned in 1885. The only manager in the

district in favour of continuing operations was

Ben. D. Plummer, of the Nundydroog. He

converted Mr. John Taylor to his opinion, and

if ever anyone deserved big rewards for their

pluck and sagacity in connection with mining

surely it was these two. Among the financial^

supporters of the Indian group the late Sir

Charles Tennant deserves special mention,

though we are aware that many other inves-

tors with names less known to the general

public merit equal recognition. The Mysore

company commenced to pay dividends in 1886,

and has enjoyed continuous prosperity. But

as it is only recently that we gave details in

connection with this mine, we shall pass to

the Champion Reef, its northern neighbour.

The property of the Mysore company was so

large that in 1889 a part of it was handed to

the new company formed for the purpose, and

called the Champion Reef. Here again a

success was scored; for 15 years the opera-

tions and profits continuously expanded. In

fact, it was a race between parent and offspring

for the premier place among the gold mines of

India. But in 1905 there was a check, for at

a depth of 2500 ft. the ore became impover-

ished, and whereas the yield in 1905 was 68s.,

the figure for 1909 was only 46s. per ton. The

dividend distributed in 1905 was at the rate of

35s. per ton, and in 1909 it was only 5s. per

ton, owing to this diminution in the yield.

During the year ended September 30, 1912,

the yield was 44s. per ton, and the dividend
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was .it the rate ol i !s. pel ton, ["hough man]

ili-., o\ ei ies of bigl

in the lowest levels of the mine, the .i\<

tenoi of the ore milled Ins not been raised ap

preciably during the last few years. < >n the

other hand, the cost has been substantially re-

duced, espec tally by the provision of electric

power, generated by the Government hydro-

electric station at the Cauvery falls. In the

early days wood and coal were used, at a price

that entailed an economic handicap. The sav-

ing due to the new source of power amounts

to over 7s. per ton of ore. The < hairman at

the recent meeting of shareholders was able to

announce that the reserves sufficed for two

years and that in all parts of the mine the de-

velopment was well ahead ofstoping. An in-

teresting feature is the sinking of the circular

vertical shaft, which when first projected three

years ago was calculated to cut the lode at a

depth of from 3500 to 4000 ft. Subsequent

development has shown that the dip of the

lode becomes steeper in depth, and it is not

possible at the present time to foretell the

exact point of intersection. Modifications

have, therefore, been made in connection with

the application of this shaft. Sinking has been

stopped and a main station is being constructed

at a depth of 3700 feet. Connection with the

workings has been made at the 33rd level, and

two other cross-cuts are now being driven.

The hauling of men and ore will be done by

way of these three cross-cuts. The future

policy with regard to deeper sinking will be

decided when the necessary information is

available ; the vertical shaft may be sunk-

deeper, or auxiliary shafts may be found more

suitable. Since the beginning of operations,

this mine has produced /"10, 109,300 in gold,

from 2;958,674 tons of ore, yielding £"3,888,966

in dividends.

We have lingered over these three episodes

in modern mining, because the telling of the

story is pleasant at a time when the unsavoury

features of market manipulation are so promi-

nency before the public . These three arebul

typesol alargenumbei ol similai enterpri i

honourable to all concerned and profitable to

all who pai 1 1< ipated. Vpai t from the la^ i

!

ness i 'I theii 1
1 u iui ces, th< i mine; in n

markable as having been controlled by man-

that sought no shady g. 1 1 us by gam Id-

ling in the shares of their own companies. It

is wholly a blunder to suppose that mining is

proiitableonly when allied to risky promotions

and unscrupulous share dealings.

The Knowledge of Tin.

In the old county that has given the world

so many practical exponents of the art of min-

ing it is considered a sufficient encomium if a

man can be said " to know tin." Indeed, most

Cornishmen would be satisfied to have for

their epitaph :

" He knew tin." The ' know

ledge ' imputed in this case includes more

than a bit of local mineralogy ; it assumes a

thorough understanding of the various kinds of

tinstone, the places of their origin, and the best

method of treating them according to accepted

methods. A man that knows tin is regarded

at Camborne and Redruth as a philosopher. It

comes therefore as a real shock to the Cousin

Jack when the uitlander in London begin to

question whether he does know how to treat

tin ore, how to ascertain its contents, and how

to make money out of the art to which he a

his forefathers have been continuously de-

voted. That the acumen and skill of the gentle-

men west of the Tamar is being doubted was

made evident last summer when the scientific

societies visited Cornwall. The doubt was

expressed courteously, and it was rebutted

vigorously. Since then the friendly contro-

versy has been maintained in conversation and

in the press. Just before the Christmas holi-

days the whole matter was ventilated first at

a public dinner and then at a technical meet-

ing. On the latter occasion three papers on

the treatment and assay of tin ores were sub-

mitted before the Institution of Mining and
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Metallurgy. And with notable success, as

regards discussion. The old subject of the dis-

crepancy between the results from tests on a

vanning shovel, on the one hand, and those

yielded by chemical assay, on the other, was

in the ascendant. We say the ' old " subject,

for it has been thoroughly ventilated many

times before. Indeed, Mr. YV. Fischer Wil-

kinson, the author of the paper that revived

the discussion, has exposed himself to censure

for the incompleteness of his references to

earlier papers. He does refer to half-a-dozen,

but he omits several more important than any

of those quoted, notably the paper on Losses

in Vanning Tin Ores ' by Mr. Richard Pearce,

published in the Engineering and Mining

Journal of January 21, 1904—nine years ago.

In that article Mr. Pearce, the acknowledged

authority on such matters, showed that the

average loss by vanning, as compared with

the chemical assay-method of Mr. E.V. Pearce,

was 22'55"<> on a 3% tin ore. Again Mr. J. J.

Beringer wrote on the * Wet Assay of Tin

Ores ' in the November 1909, issue of The

Mining Magazine, and Mr. H. W. Hutchin

wrote on 'Tin-Dressing ' in our issue of April

1910. These references are omitted by Mr.

Wilkinson. We mention the matter because

it is pertinent to the discussion, and also to lay

stress on the point that technical men starting

to write on any subject should take pains to

ascertain what has already been written on that

subject. However, the day is past for anyone

to claim accuracy for the vanning-shovel. That

implement was useful as a rough check upon

an inefficient method of concentration. Before

real metallurgical progress could be made it

became necessary to employ a more precise

means of ascertaining the contents of the ore.

With reliance upon the vanning-shovel will go

the dependence upon rudimentary methods of

ore-dressing. It used to be a familiar retort

on the part of our friends at Camborne and

Redruth that needless refinement in the assay

was ridiculous because it failed to measure the

extraction attainable in practice. In some

measure that was true, but the truth of it has

been lessened, fortunately, by metallurgical

methods more accurate than the vanning-

shovel. So let us put it aside, except as a rough

and ready means of examining a tin ore with

a view to concentration, for we know it now to

be no accurate test of efficiency in modern ore-

dressing. Another old argument survives,

namely, that the ore of each mine must be taken

separately, it being dangerous to generalize.

This also is a platitude that has served to cover

a multitude of metallurgical sins. The charac-

ter of the ore may vary as between mines, but

a plant badly designed or a method poorly ap-

plied does not become immune from criticism

by the mere repetition of ancient saws and

local proverbs. The whole subject has been .

mildewed by a reactionary conservatism ; what

is needed is a little scientific fresh air from the

outside. That will make even the Cornish

'Riviera' more salubrious. The 'foreign devils'

must break into Camborne as they did into

Pekin.

Among the evidence yielded by the some-

what inconclusive experiments described by

Mr. Wilkinson is the fact that 42".. of the tin

was extracted on a Buss table after crushing

in the stamp-mill through ' a 4-mesh screen."

We presume tin is meant, although it is 42".

of the "values" that is mentioned; and we

suppose that a screening of 4-mesh " equals

apertures of about t?, inch. The total extrac-

tion in the dressing plant was 68%, yet 42%,

that is, about 62% of the total extraction, was

made at this early stage of the process, in the

form of a concentrate containing 32% tin. This

product was not improved by further treat-

ment, nor was it marketable. Here we face a

basic difficulty in tin metallurgy. A 32% con-

centrate would not find a market. It is too

impure, by reason of excessive silica, to be

smelted direct. Tin has a marked affinity for

silica when in the furnace, so that a minimum

of quartz is essential to successful smelting.
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A method ol < on< entration by fire, as is done

with a copper ore, is impracticable. In Corn

wall todaj a tin concentrate, to find a read)

market, must assayabove65' metal, although

a slime-concentrate containing about 1-5% is

. bul at .1 much 1 »wer rate. Tin- ways of

the smelter ate dark. It is nut foi us, on this

.-.on, to penetrate into the mystei ies oi the

. 1 aft, but we say frankly that tin- truth of the

matter will not be completely known until the

smelter and the mine are one, under a sil

1 ontrol, and are able to treat each other with

perfect frankness. In the interesting letter

from Mr. Edward Walker, appearing else-

where in this issue, it will be seen that Mr-

Wilkinson's experiments are considered valu-

able in that they give suggestions for the treat-

ment of the middling and tailing on a novel

plan, as is now actually being done in the Gee-

\ or mill. This may be taken as one of the im-

mediate results of the discussion. Less direct,

but no less important, is the ventilation of a

musty subject and the promise of further in-

vestigation. It remains only to add that the

purpose of tin-dressing, as of the metallurgic

art in general, is not to extract a maximum

percentage of metal but to win a maximum

proportion of profit.

Plaintive Shareholders.

For a couple of weeks in December the fi-

nancial columns of the Pall Mall Gazette

were darkened by the doldrums of the scribe

to whom that department of our energetic

evening contemporary is committed. We
read them, for we read newspapers not only

for things that are happening but for those

that are supposed to happen. The second as

well as the first influence the public mind.

After the financial editor had expressed his

own views, he published those of some of his

readers, who, like him, were in a slough of

despond as regards the business of mining.

It appeared to them that " really capable

business men " did not care to be the directors

of mining companies, so thai the shari h ildi 1

oi- .it the men v ol " Fa< tion 01 im.ni' e

house rhe various contributors to the en

sinn^ discussion asserted that "tin fins

houses are in league with jobbers in the Stock

l (change," that the big operators gain wealth

and knighthoods thereby, that man) CQm

panics an- registered so fat from London that

oareholders are unable to impeat h the direc-

torate, the members of which are largely dum-

mies acting for unscrupulous schemers, that

newspapers are in their pay and give mislead-

ing information for market purposes, that re-

ports are frequently "vague or out of date,"

that important news " is usually discounted

in the market before publication," and that

the consulting engineers cannot protect the

public because they "hold insecure positions."

The editor himself is disconsolate, tout a fail

desole, he confesses that " where the remedy

lies is not easy to discover," but he attributes

some of the damage to " the half-dozen de-

liberately dishonest journals " and the rest to

the undisciplined activities of bogus engineers.

Thus he appears to have gone on a fishing

expedition and to have caught many denizens

of the sea, especially flounders, gudgeons, and

the unhappy minnows that play on the mar-

gin. His special article on 'Mining Engi-

neers ' was a muddlesome effort to attack a

flagrant evil, that of inexperienced, incapable,

or fraudulent persons posing as full-fledged

practitioners. He had a lot to say about the

Institution of Mining Engineers, which his

readers probably confounded, even if he did

not, with the Institution of Mining and Me-

tallurgy. The former holds no position of

authority in precious-metal mining, being a

federation of societies, mainly concerned with

the British coal and iron industries, and as

such having only the remotest connection

with the speculative mining departments, such

as those given to share-dealings in the mines

of the Transvaal, Rhodesia, and West Africa,

which are the subject of more immediate dis-
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cussion. The Institution of Mining Engi-

neers, we say, has no authority or influence

whatever in this direction. The Pall Mall

editor has been grossly misled, and the fact

itself proves how little he really knows con-

cerning technical mining affairs. In fact, that

is one of the troubles. Those who write on

mining developments in the daily press and

those who give advice to shareholders in the

daily and weekly journals are mere blind lead-

ers of the blind ; most of them are as compe-

tent to write on aviation or dairy farming as

on mining, most of them are helpless com-

mentators echoing the views received from

persons interested in market movements. As

much harm is done by guileless scribblers as

by the hired purveyors of misinformation.

How can the public be protected when guid-

ance comes to them from young men in the

City who have never seen a mine, when ad-

vice is offered to them by journalists who

speculate in shares themselves, when their

supposed protectors are editors and publishers

buying and selling the shares on which they

are supposed to express unprejudiced opin-

ions ? The plaint of the Pall Mall editor and

of his contributors is well founded. It is

largely true and it is wholly damnatory. Con-

ditions are bad, but they are not nearly so bad

as they were formerly. They will be much

better when every owner and editor of a finan-

cial newspaper foregoes the chance to become

rich quickly for the sake of the opportunity

to mould public opinion effectively. The

business of mining is cleaner than it was be-

cause the mining profession is becoming edu-

cated to a higher code of conduct and the

representatives of the public are learning that

on the engineers lies the burden of improving

the moral of the whole business. The public

must learn that the only advice worth having

is that of an experienced and reputable engi-

neer, that the shareholders are protected best

by companies employing engineers that wil

give their directors a suitably virile retort

whenever anything crooked or' underhand is

suggested, and finally that these things will

be accomplished by recognizing directors as

professional men. Let the guinea-pig and

the stool-pigeon go. Select business men
having a capacity for administration and some

knowledge of actual mining, pay them so that

they can afford to devote their energies with

singleness of purpose, and then forbid them to

gamble in the shares of their own companies.

Professors.

In March Mr. William H. Taft, President

of the United States, will become professor of

law in Yale university, while Mr. T. Wood-

row Wilson, formerly professor of jurisprud-

ence and politics in Princeton university, be-

comes the President of the United States.

These exchanges of occupation exemplify the

fact that a professor may be a statesman and

that the chief executive of a great nation may

be a profound scholar. Whether the presi-

dency or the professorship be the more hon-

oured by the exchange, we cannot deny that

our imagination is stirred by the apparent

passing of power and patronage on the largest

scale to a man recently a university professor,

and the concurrent assumption of the. humbler

duties of a teacher by another man recently

the occupant of the chair of supreme execu-

tive authority. Americans have a saying

:

"
I would rather be right than President."

There are people in the United States who

would rather be wrong than Vice-President.

There must be others who would prefer to

teach than to be either. Again, a homely

proverb says that the hand that rocks the

cradle rules the world, largely because the

same gentle hand may also rule the head of

the house. The more obvious truism is that

the mind that educates the youth of a country

also shapes its destiny. In our own country

we have the well known example of Jowett,

the Oxford don who trained a number of Eng-

land's proconsuls of empire, such as Milner
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and I Similarly, Thomas Arnold at

Rugby, 01 Thomas 1 1 uxlej at South Kensing-

ton, by influencing the mental development ol

the dynamic men ol i generation,

were among the most p es in modern

life. Such men of master mind and masterful

charactei influence those who in turn play

upon the complex -.ti ings of woi Idwide 1 i\ ili-

rj teacher is not an Aristotle or

a Gamaliel, but the teaching that for the mo-

ment may seem ineffective as the tired waves

that i
painful inch can gain may in an

unsuspected direction be sweeping forward

with all the force of an advancing tide. If

power be the aim of strong men, we know no

form of it so > that of an inspiring and

effective teacher. In the United States that

power has been extended in a notable degree

by such professors as have been promoted to

the presidency of universities, for they have

become publicists taking frequent opportunity

of addressing the community on current topics.

Thus Mr. Woodrow Wilson passed from

Princeton university to the governorship of

New Jersey, and thence to the headship of the

American nation. Other university presidents,

like Mr. Benjamin I. Wheeler, of the Univer-

sity of California, have proved that a professor

of Greek may also be a statesman. In our

own country the professor does not loom so

large in public life, yet the names of Oliver

Lodge, Henry Roscoe, and James Jiryce will

serve to remind us that the professor may ex-

tend his teaching, even on political matters,

far beyond the cloister or the campus.

We did not wish, however, to use a current

event as a text for magnifying men already

great ; we intended rather to speak a word for

the humbler members of an honourable pro-

fession, for the professor whose voice is not

heard beyond the class-room, for a teacher

whose influence is restricted by circumstance.

We believe that some of these hardly know

how good is the work they are doing ; it seems

a futile ploughing of the sands, a hopeless

watering of t t, a dreai
j

gi ind that

n,. shai
i

oing i il the pi imal implemi nt

ol life. To su< ii we gi\ e a hearty hand h

telling thrni to \n- ot -,M,d coinage. I hey do

not laboui vainly. No eat ne t tea* bet d

work fruitlessly, [mmi diate ri ults may not

ipparent, but the seed sown i adly may be

blown elsewhere to blossom in a i ulture 01 a

n ti i that long aftei the sowi will

yield an abundant harvest. The shaping ol

men still remains a noblei and greatei deed

than the making of things. The teacher is

more than the manufacturer. The professor

who takes the ductile mind of youth and

moulds it to high endeavour has performed

one of the great feats of civilization, for what

is civilization but the art of living in com

munities, and what is more essential to that

art than the educating or drawing-out of the

best faculties latent in the human units of that

community ? To some these ideas may seem

extravagant. To some a professorship is a

mere bread and butter dependency. To more

than one professor whom we have known, the

lectures were a bore and the students a neces-

sary evil. Such men are an incubus on a

school or a university. They are a private

annoyance and a public nuisance. They

should be made impossible. On the other

hand, we have in mind the professor who trains

successive classes of students to appreciate

fundamental principles, to love knowledge for

its own sake, to seek truth because it is lovely,

and to think straight until it becomes second

habit. We think of the professor who culti-

vates the minds and, less obviously, but no less

surely, directs the blossoming of the charac-

ters of his pupils. Groups of these go out

from the school or university year after year

and take his impress with them. They go into

life with a bent for good and with a bias for

efficiency. To them he has been a guide,

philosopher, and friend. To him they owe the

main springs of a useful career. Others may

get the plaudits of the crowd or the honours
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of high office, to him comes the real gratitude

of a generation of young men ; to him may

come the glowing realization of performing a

work that is more fundamentally effective than

any other to which human energy can be ap-

plied. And as for fame, what is the fickle

breath of the popular acclaim that conies to

the facile conqueror when compared to that of

a teacher to whom hundreds of eager workers

turn in affectionate remembrance, as men did

to Arnold, to Jowett, or to Huxley, to think of

him with gratitude and to mention him with a

blessing ?

Worthies.

We understand that the Bessemer Memo-

rial Committee is in a quandary regarding the

names to be selected for adorning the facade

of the new School of Mines building. It is

intended to place medallions commemorating

worthies conspicuous in the historic advance-

ment of the art of mining. Therefore the

Committee invites suggestions. We remem-

ber a similar request from a committee of the

Columbia School of Mines not many years

ago, when a new building was ready to adorn

the campus of that celebrated technical col-

lege. Most people mentioned the names of

Agricolaand Raymond, but confessed inability

to contribute further. As regards our friends

at South Kensington, we have to start again

with Agricola, a bygone authority on the sub-

ject about to be rendered better known by the

translation of his book, ' De Re Metallica.'

After Agricola comes Schreiber, a Saxon en-

gineer, whose name is interwoven with that

of many famous mines in western Europe at

the close of the 18th century, and during the

beginning of the 19th. Schreiber belongs to

a period when the mining engineers of Saxony

went even to Cornwall to show our forefathers

how to use the pick and gad. Schreiber was

the founder of the Ecole des Mines, first es-

tablished at Moutiers, in Savoy, in 1808. If

the gentlemen at South Kensington desire, as

is likely, to recognize the skill and energy of

our countrymen in the overseas dominions,

they might well select George Lansell as typi-

fying the Australian contribution to the de-

velopment of mining. George Lansell was

the most enterprising of the Bendigo mine-

operators, for many years his 180 mine was

the deepest gold mine in the world, he intro-

duced the few modern mechanical improve-

ments used in that celebrated district, and he

was a man exemplifying that spirit of intelli-

gent adventure to which mining owes its very

life. Should the authorities in question also

wish to recognize the big share taken by the

American miner in the advancement of the

art, they might select James D. Hague as

typifying the application of science to art, of

money to technology, and of honour to busi-

ness. Dr. Raymond, happily, is still alive and

therefore hors concours. These four names,

Agricola, Schreiber, Lansell,and Hague should

stimulate the imagination and excite the emu-

lation of any student entering the portals of

the new building on Prince Consort road that

contributes the rhythmical drop of the stamp-

mill to the recitativo at the adjoining college

of music. To the foregoing names should be

added at least two more, one of which should

be a Cornishman ; for example, John Taylor,

one time treasurer of the Royal Society, who

wrote the preface to Humboldt's travels, and

was the founder of a mining engineering firm

that has long maintained honourable tradi-

tions. Another worthy to be remembered is

Robert Hunt, a Devonshire man, the Keeper

of the Mining Records, one time lecturer on

the application of mechanical science to min-

ing, also a promoter of mining education.

Among those more closely identified with the

business of mining, we mention John Darling-

ton, an engineer creditably connected with

several of the biggest mines placed on the Lon-

don market, and remembered by his juniors as

a man who gave dignity to a business too often

vaudevillized.



I II I MINING MAGAZINI

PERSONAL
G. Percy Ashmori has retui ned from

Rumania.
R. I". BAY LISS is in Mexii o. He will re-

mui in Februai y,

11. C, Bellinger, the manager of the

( .;c.n Cobar, is on his way to Seattle, ami will

reach London in Februai 5

.

1 . S. BlRKENRI ill, of the Consolidated

Gold Fields, is in Rhodesia.

R. S. BOTSFORD i- at Bogoslovsk, in the

mment oi 1 Vim, Russia.

Walter Broadbridge is leaving for

South America, ami expects to be away three

mouths.
('. B. BRODIGAN will lecture on ' Shaft-

Sinking ' at the Royal School of Mines at 5.15

p.m., on January 11

.

R. (ill.MAN BROWN has returned from

Kyshtim.
WONTNER BROWN is manager for the

Bonia (Nigeria) Tin Company.

J. Morrow Campbell made a short \ isit

to Spam.
P. CLARKE is at Almonte, Canada.

Hartwell Conder has been appointed

State mining engineer for Tasmania.

C. R. CORNING passed through London on

his way from New York to Switzerland.

J. H. ClKLE is in Switzerland.

J. CURRIE, superintendent of the Great

Fingall, is in London.
Ferdinand Dietzsch and C. Tonkin

have left for South America.

Thomas A. Down was recently in Portu-

gal.

H. S. EDGAR is at Vancouver.

\Y. A. ELLISON has gone to Nigeria in the

employ of the Kuskie (Nigeria) Tin Fields,

Ltd.

George E. Farish was married on Nov-
ember 28. He is now in British Columbia.

John B. Farish was recently in California.

U. D. Filley, recently at El Oro, Mexico,

has gone to Rhodesia.

F. Lynwood Garrison is in Colorado.

R. E. Hazard, of Medellin, Colombia, is

at New York.

J. A. L. Henderson has returned to Eng-
land from Canada, where he has been since

August.

C. S. HeRZIG has returned from New
South Wales.

H. C. Hoover is expected from the

United States.

Bertram Hint goes to the Gold Coast

as metallurgist to the Broomassie company.

|. M. 1 1 es, the managei ol the Rayfield,

is
i mi in s waj ba< k to Northei a N igei ia.

D. C. 1 \< Ki iNGis at theAlaska < •old Mines
lieu J urn ,iu.

I
.

( iwi \ 1 whs is hen- from Montreal.

C. 1 1. Kingston, "t Pears e, Kingston, &
Browne, has returned from a holiday m
Canada.

\\ . J. Loring sails for Burma by the

Moldavia on January 30.

T. M. L.OWRY returned to Nigeria by the

A bosso.

L. J. MAYREIS has left for Russia.

T. (i. Oliver has been appointed inspector

of mines for the Northern Territories, Aus-

tralia.

K. Frank Pkaki i, manager of the tin

smelter at Bootle, near Liverpool, was in town

last week.

T. A. RlCKARD will lecture before the Cam-
borne School of Mines on January 22.

F. RoiiELLAZ was here from Paris for a

few days at the beginning of the month.

W. S. ROBINSON, of Lionel Robinson,

Clark cV Co., sails for Australia on January

30.

C. RuTLEDGE is manager of the Queens-

land Copper company's mine at Mount Perry.

Walter Shellshear has been appointed

consulting engineer in London to the New
South Wales Government.

E. H. Yaughan has gone to Portugal.

Joseph L. Walton has left England for

the Sefwi Goldfields, in the Gold Coast

Colony.

D'Arcy WEATHERBE has gone from Peru

into the Argentine. He is expected in Lon-

don shortly.

Morton Webber is in Arizona.

E. A. WEINBERG will leave Melbourne on

January 27 on his way to London.

Joseph Weir is manager of the Iodide

(Mineral Hill) silver-lead mine, N.S.W.
A. S. Wheler is home from Rhodesia.

W. Fischer Wilkinson has returned

from New York, where he testified in the

Hawthorne case.

Herbert C. Woolmer, the manager of

the Spassky, is in London.

Erroneous press despatches in connection

with the Hawthorne trial have confounded the

identities of Robert Bell, late acting-direc-

tor of the Canadian Geological Survey, and

J. Mackintosh Bell, mining geologist to

Messrs. Ehrlich & Co., London. J. Mackin-
tosh Bell has no connection whatever, either

directly or indirectly, with the Hawthorne

matter.



SPECIAL CORRESPONDENCE
News from our own Correspondents at the principal mining centres

MELBOURNE.
Retrospect. — As this letter will reach

London at the beginning of the year, it is not

out of place to review the progress of the min-

ing industry in Australia during 1912. Taking
gold-mining first, as representing about half

the total value of the mineral production of

Australia, it will be found, when the detailed

statistics are available, that throughout Aus-
tralia there has been a substantial decrease in

the output. For the first 10 months of this

year, the total output was 1,911,000 oz. This
gives an average of practically 190,003 oz. per

month, as against an average of 200,000 in

1911, and 226,000 oz. in 1910. For the ten

months, the Commonwealth production was
160,793 oz. less than a year ago, and 356,553
oz. below th'e figures two years ago. If the

output for the whole year 1912 be approxim-
ated, it will stand at about 2,300,000 oz. This
output compares with 2,488,000 oz. for 1911

and 2,719,945 oz. for 1910. The reduction is

a serious matter to the Commonwealth, for it

means a decline in one of our most important
exports. Unless fresh gold discoveries are

made, the dwindling will be continued. We
have not properly explored more than a very
small portion of the arid interior of Australia.,

and there is no reason to assume that in the

vast extent of country that lies between the

settled districts of New South Wales and
Queensland, as well as Port Darwin to the

North and Adelaide to the South, there are no
opportunities for the prospector. At the same
time sufficient field-work has been done to in-

dicate that, as with Kalgoorlie, any future dis-

coveries will be the result of strenuous pros-

pecting. Owing to the unparalleled prosperity

with which Australia has been blessed during
the last six years and the high prices that have
ruled for other metals than gold, population
has withdrawn from the gold-mining industry,

and it does not seem likely that prospecting
will be again seriously undertaken until some
greater inducement exists than is the case at

present for men to go out into the back coun-
try.

In the settled areas, Western Australia is

still the largest producer of gold, but there the

gradual impoverishment of the formations that

are being worked at Kalgoorlie and other of

the older mining centres has told on the out-

put. In Victoria the decline of gold mining
is even more marked than in Western Aus-
tralia, and unless something fresh is found in

the mountainous district of East Gippslandor
in the Divide, any extension of the area in

which gold-mining is carried on is improbable.
At Bendigo, however, the development of the
side lines is going on satisfactorily, and that

district may have a decided revival, because
of the extent of the side lines to be worked as
compared with the operations on the four main
saddle formations during the past 50 years.

It is gratifying to know also that develop-
ments in the Ararat district, on the Langi
Logan deep lead, promise well for a revival in

this class of mining. The lead is practically

untouched exceptin its shallow reaches. Work
done at the New Langi Logan seems to point

to the existence of a rich run of gold in the

Langi gutter, and surface boring seems to

indicate that 8 miles of this deep-lead system
should be worked. Of course until the lead

is entered no one can tell whether the results

will be profitable. If they are, it will be the

irony of fate that these properties, which were
once in the control of British capitalists, slipped

through their fingers, as did the profitable

mines on the Cathcart Tributary. In New-
South Wales nothing of interest has occurred
to lead to a revival of the gold-mir.ing indus-

try, and in Queensland there is no blinking the

fact that gold-mining is far less prosperous
than formerly. There has been no revival at

Charters Towers, Gympie, Croydon, or in the

back country. In South Australia and Tas-
mania, gold-mining has always been a negli-

gible quantity.

Lead and Zinc—While this is the case

with gold, the industrial metals such as cop-

per, lead, zinc, and tin, are certainly in a bet-

ter position than a year ago. The greatest

mining district in Australia continues to be
Broken Hill. Looking at the output of the

mines there, it seems incredible that a few
years ago people should be so despondent about
its future. Of course it is impossible to ignore

the fact that the Broken Hill Proprietary is

nearing its end. So are Block 10 and Block
14, but the discovery at the British mine of a
new shoot of ore has raised that property to

the front rank as a mine with a long life. The
greatest mine of the Barrier today is the

27
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To the north of it the developments

in the Central mil indii ate that

th.it propertj a i long life ahead. Then

in the North mine -it the othei end •! the i i

lrR. 1200-1 the best the

has evei h id. Die despised S >utb

ts .a the extreme south iped

edingly well, especially al the V
while in addition it has the prospei t ol getl

within us boundaries valua <> ore

which .u<' now being worked by tin- South

company. Of coarse, what I

been tin- evolution ol ition

. in respect of which tin' distrii t un-

doubtedly leads the world. Their is talk of

further fusions, with the object of ensuring a

long life to some of the process companies.

Copper. There lias been an extension of

; mining industry, due to work done

district in North Queensland, of which

Cloncurry is the centre. The Mount Elliott

mine has led the way and lias been followed

by the Hampden, which now is turning out

blister copper at the rate of about 700 tons

per month. Later on, it is certain that the

Mount Cuthbert and Mount Oxide mines will

appear as large producers. A number of out-

side mines in the large area covered by the

Cloncurry district are being developed, while

away on the Gulf of Carpentaria and in the

Northern Territory prospecting is going on

most persistently and in some cases it has

nise of ultimate success. The Mount Mor-

gan mine has been gradually getting over its

troubles with the smelters, and the reports

available respecting the Great Cobar are that

at the bottom level higher grade material has

been reached. At the same time the problem

will have to be faced here as well as in North

Queensland of the handling of the low-grade

material. In Tasmania, the Mount Lyell

company has got its ore reserves, as the result

of developments at the North Lyell mine, to

over one million tons. The unfortunate fire,

however, has compelled the company to keep

that valuable property closed, and there is no

indication that it will be re-opened for some

time to come.
The tin-mining industry is slowly weaning,

though owing to the splendid work done at the

Mount Bischoft mine that property seems to

have gained a new lease of life. Should the

operations at the Ringarooma lease of the

Briseis company in northeast Tasmania prove

satisfactory, that company too will see a re-

vival of its fortunes. Still, the alluvial tin

industry in North Tasmania and in North

Queensland, as well as in New South Wales,

is dwindling I n develop-

ments at the Ardlethan district in New South

\\ ales, whi < tin ore oci in i ing in poi phj i itii

found, seem to pi iinl toa re\ ival

ining then , Hie gi nei al e tpei ience

m Australia, however, is that tin lode mining

is disastrous to investors, and foi thai reason
i ,il fighl shy of that side

of the industry. It is an interesting i ommi
tary on conditions in Australia that a good

deal of capital is going thence to the Malaj

peninsula to develop properties that can be

worked by the bucket dredge. There seem

to be some hope in view of what lias bei n

done at Inverell in New South Wales that the

advent of Australian bucket-dredging methods

at other properties than the Tongkah Har-

bour and Tongkah Compound in Malaya may
bring a good deal of profit to \u i Lilian

p ii kets.

Coal and Iron.— In reviewing the course

of the mining industry, attention of course

must be paid to coal and iron. The convic-

tion is gradually being forced on people who
have not paid much attention to the coal re-

sources of Australia that New South Wales

and Queensland both possess immense wealth

in this direction. Of course coal mining in

New South Wales is well established, and

the coal of the State has a recognized position

not only in the East, but on the west coast of

America. So good is the coal and so cheaply

is it mined that hitherto no attention has been

paid to the possibilities of the brown-coal re-

sources of Victoria. These lie within easy

distance of Melbourne, and chiefly through the

enterprise of some Victorian capitalists, Ger-

man experts came some little time ago to re-

port on the potentialities of the huge deposits

at Morwell and Altona. Then C. H. Merz,

an eminent London electrical engineer, was
brought out to advise the Government as to

the. possibilities of electrifying the metropoli-

tan railway system. Mr. Merz was impressed

with the brown-coal deposits, and at the mo-

ment of writing a scheme is under the atten-

tion of Parliament for the electrification of the

railways, the power to be generated from

these brown-coal deposits. Parliament is sure

to accept Mr. Merz's recommendations. If

so, the huge seams at Morwell, aggregating

750 ft. in thickness, will be turned to account,

not only for generating electric power but for

the manufacture of oils and of sulphate of

ammonia. The scheme that is proposed is

perhaps the largest of its kind that the world

has seen. The State Government is inclined

to the opinion that private capital should be
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permitted to undertake some portion of the

development of the brown coal and the supply

of electricity to the railways. Outside public

opinion, however, seems to be unanimous that

it would be wrong policy for the Government
to allow a great public utility like the State

railway system to be in any way controlled

by private suppliers of electricity. Mr. Merz
believes that power can be furnished so cheaply

to Melbourne, provided the railway depart-

ment and municipalities come in as customers,

that the various manufactures will get exceed-

ingly cheap electricity. Should this be the

Labour.—Connected with these industries,

the labour question has ever been present. At

Broken Hill the average wage that miners

are now getting runs into nearly 20s. per 8-

hours shift, as against about 14s. 12 months

ago. Only the development of the zinc in-

dustry in that district and the high prices of

metals could enable the companies to pay such

wages. It would have been thought that with

such wages labour would be content. The
contrary is the position. Some anxiety is felt

by the mine managers as to whether any dis-

turbance may occur. What certainly tempts

CENTRAL HI Ml' OF THE SULPHIDE COBPOBATIOK.

case, the effect upon the industrial future of

Victoria will be most marked.

It is interesting, in this connection, to note

that just as the zinc industry was started by
the Broken Hill Proprietary, so now it is pro-

posing to launch out as an iron master. The
Supreme Court has just given the company
the power to engage in the manufacture of

iron and steel. The ore to be used at its iron-

works, which are to be established at New-
castle, will come from the Iron Knob in South

Australia. The Labour Government of New
South Wales is pledged to create works of its

own, but politics are so unsettled in that state

that it is questionable whether the fruition of

the labour ideal will be accomplished for many
years to come, if ever.

the men to agitate is the magnificent profit

that is being earned by the companies. A
strong socialist element exists in the ranks of

the miners, and they feel that if the mines are

paying such splendid dividends then splendid

wages ought to rule. In Kalgoorlie industrial

unrest also exists, and there appears to be

some fear that a strike may occur ; but with

the changed condition of mining there, owing

to lower-grade material that has to be handled,

it is evident to everyone that the Kalgoorlie

miners cannot be given a largely increased

wage. At Newcastle, discontent is rife, and

the resistance of the men to discipline is so

persistent that not a few predict an upheaval.

Such a thing of course would imperil the whole

industrial world of Australia. In Victoria, the
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J mine is pn>\ iding a wage which

tells against the gold industry. Unionism is

exi , . sive, and it-- latest polii 5 ii

to refuse to work for non-unionists. I nion

officials refuse to accept men who, though

unionists, decline to sign the laboui party's

political platform. All tins is due to the de-

mand foa labour, and any return to bad sea-

sons oi an\ large milu\ of population without

a corresponding expansion of employment

would K.ul to a recasting of the whole of the

rates of pay for labour in Australia.

KALGOORLIE.
Ora Banda. After three months' trial

G. M- Roberts, manager of the Associated

Northern, owners of the Victorious mine, at

i >ra Banda, rinds that the carbonates in the

mineralized salt water clog the filter-cloth, and

render it impossible for the Kidgway filters to

treat more than 5000 tons monthly against the

i)0 tons anticipated. This has completely

upset Mr. Roberts' calculations of a monthly

profit of £6000. To add to his troubles, the

grade of ore treated in October only returned

18s. 9d. per ton, against 21s. 3d. previously.

Mr. Roberts is now experimenting to see if he

i an surmount the difficulty without adding

more filter-presses. Owing to the Govern-

ment storage-tanks not having yet been erec-

ted at Ora Banda, although lying there for

months, any failure of the pumps at Black

Flag instantly cuts off the water supply, and

causes a suspension of treatment.

It is fair to point to the fact that the treat-

ment of 70 tons daily of kaolinized ore is

good work for any filter. The error was in

supposing that such ore, when crushed, could

be filtered advantageously.

—

Editor.]

Tributors. — The Central Boulder lease,

which is only 396 by 666 ft., is a striking ex-

ample of how easily experts of the highest

standing may utterly fail, and working miners

of no scientific education succeed. This block

was worked by a London company from 1895

to 1904 without success. From 1904 to 1908

it was turned over to the Associated to be

worked from their drifts on the north on half-

profits, with negative results. From 1908 to

the end of 1910, the Oroya-Brown Hill worked

it on the same terms from cross-cuts from the

Oroya South block, also in vain. It was then

handed over to tributors, who, from the 100-

ft. level, in 12 months, won £28,980 from

10,700 tons, and paid the company £4280 in

royalties. Another party of tributors then out-

bid the first party, and, after 12 months' fail-

ure, retired defeated. A third party then

stai ted, and picked up a lode at a depth ol 30

it. only, and their first iruim ol 1 10 ton has

just yielded nearly £5 per ton. If such a

state ol affairs i an occur in a small bloi I oi

si\ ai res jammed in between the V i • iati d

Oroya, and Lake View < onsol , the question

maj well be asked how main lodes have still

to be found on the largeareas, In 1908 tribu

toi found the west lode in Chaffers, and won

100 i 16,000 tons, while they paid

£7300 in royalties. Only last yeai tributors

found a new pipe on the Oroya, from which

won £35,000 and paid the company
-

, lull in royalties. Ouite recently a tributoi

on Hannan's Reward discovered that the drift

at 400 ft. had been driven off the lode; he

proved the lode to be 12 ft. wide, and a test

crushing from it gave a return of 57s. per ton.

Managers of companies are so tied down by

woi king costs that they dare not risk compari-

sons with their neighbours by spending money

away from their main workings, ('mil share-

holders and directors realize tins, and give

managers a free hand to let tributes, anywhere

away from the main workings, their proper-

ties will never be thoroughly tested.

Kalgurli Consolidation. 1 1 is rumoured

here that the North Kalgurli is to be taken

over by the South Kalgurli, and residents are

hoping that the report is true. The North

Kalgurli has produced £290,000 from 115,000

tons, but the only people who have benefited

are the wages men, tributors, and storekeepers,

as shareholders have got nothing. Under pre-

sent conditions the position of shareholders is

utterly hopeless. Since tributing started.seven

years ago, no less than 66,000 tons has been

treated for a return of £130,000, and royalties

of £20,000 have been paid. In addition to

those on the spot, the directors and secretary

in London have retained their positions, and

seem likely to do so, as some £15,000 has

been accumulated. If John Morgan assumes

control the mine will be run to pay dividends,

and not merely as a benevolent asylum.

A Cornish Venture. M. T. Taylor, man-

ager of the Great Fitzroy copper mine in

Queensland, has been appointed manager of

the Phoenix tin mine in Cornwall, floated in

1909 by the Hannan's Proprietary and Cos-

mopolitan companies, which were reported to

have received 24,000 and 36,000 shares on the

flotation. Wonderful reports were circulated

here regarding the mine, and shareholders

were led to believe that there was a lode on

the property two miles long as proved by old

workings. Nothing has been heard out here

of the property for years, and those interested
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are wondering whether Mr. Taylor's appoint-

ment is to be taken as a good omen or not.

The result is awaited with interest.

Great Boulder.— Richard Hamilton, man-

ager of the Great Boulder, has called for ten-

ders for sinking two prospecting shafts, each

to a depth of 15C ft., on the Great Victoria,

at Nevoria. Judging from the nature of the

ground these shafts will be sunk well inside a

month, and it will then be seen what Mr.

Hamilton intends to do with the venture.

Robert Robinson has been appointed manager,

he being a nominee of Sydney Yeo, who re-

presents Messrs. Lionel Robinson, Clark &
Co., of London. Messrs. Yeo and Hamilton

have all along been jointly connected with this

proposition.

Labour.—All business here is at a stand-

still owing to the uncertainty regarding the

wages question. George MacLeod, secretary

of the Miners' Union, has issued a circular to

all the Workers' Unions in the Commonwealth
appealing to them for aid when a strike, or

lock-out, occurs at the end of the month. Mr.

MacLeod goes on to point out that if no aid

is forthcoming the workers will be starved in-

to submission. He says nothing of the Water
Scheme having to shut-down, and the railways

becoming devoid of traffic, and the consequent

utter ruin of the State's credit. This comes
of putting a man of 24 years of age in a posi-

tion of responsibility which he is quite incap-

able of filling.

TORONTO.
Porcupine.—Work at the mines and mills

is still considerably retarded by the general

strike of miners belonging to the Western Fed-

eration. The strike was declared on Novem-
ber 15, and shows no sign of coming to a close.

A large number of strike-breakers have been

brought in from time to time by the Hollinger

and Dome mining companies, but many of

these, on learning the real condition of affairs,

have joined the strikers. Frequent attempts

made by the strikers and their sympathizers to

intercept parties of strike-breakers have re-

sulted in several affrays between the strikers

and the special police retained by the com-
panies, the most serious of these occurring on

December 1, when a party of Thiel detectives

fired on a crowd of strikers, wounding three.

In consequence of the strong local feeling

aroused against the Thiel men, a large force

of provincial policewas entrusted with the duty

of preserving order. Latterly quiet has pre-

vailed. The Dome and Hollinger are stated to

have secured their full quota of men, but many

of the new-comers are inexperienced, and op-

erations are conducted at a disadvantage and

with considerably increased expenses. The
pipe-line from the Dome to Porcupine lake,

which will insure a good supply of water, is

nearly completed. The construction of the

Mclntyre mill has been much delayed, but the

work is now being pushed and the machinery

is on the ground ready for installation. At the

Pearl Lake, where the strike was settled, the

shaft is now nearing the 600-ft. level, where

the rich vein cut on the 400-ft. level will be

opened-up. Should the result equal anticipa-

tions, the capacity of the mill will be enlarged.

The mill of the Three Nations is well under

way. It will have 10 stamps and six Deister-

Reid slime-tables, giving a capacity of 100 tons

per day. This will bring the number of mills

in operation or under construction in the Por-

cupine district up to eight. The Crown Char-

tered last month made a good find on the

North Davidson claim, the vein being 18 in. in

width with abundant free gold showings. The
company has been in financial difficulties and

in order to pay the balance due on the David-

son claims, amounting to $45,000, the share-

holders have arranged with a syndicate to ad-

vance the money, on condition of being repaid

§60,000 within three months. If default is

made, the syndicate is to take possession of the

property. The Dome Lake is being re-or-

ganized with a capitalization reduced from

$2,500,000 to $500,000, the shareholders turn-

ing in their stock and receiving in exchange 1

new share for every 6f shares deposited. This

will leave sufficient stock in the treasury to pro-

vide for additional financing. The Porcupine

Townsite, which owns two claims adjacent to

the Hughes, and other property, has made an

agreement with a British syndicate, under

which a new company will be formed under

the English Companies' Act capitalized at

£75,000 in shares of 5s. each. Present share-

holders will receive one share in the new com-

pany for every 10 now held. Development will

be resumed in the spring. The Deloro Mo-
hawk has uncovered seven veins for over 200

ft., several of which are stated to show high

gold-contents. Traces of platinum have also

been found, and it is hoped that this metal may
be found in commercial quantity. The 10-

stamp mill at the Swastika mine is nearly com-

pleted, and operations will be started early in

January. John Redington, as consulting en-

gineer, states that there is now enough ore on

hand to pay the cost of the property and return

a substantial dividend. The Tough claims,

near Kirkland lake in the Swastika district,
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are yielding rich ore; 11 tons estimated to run

hipped fn im an

open cul I ill sampling plant.

Cobalt. It issues have been showing
.1 deal ol ai tivitj latelj ow ing I

aging and the paj ment of big di\ i

dends by several of the leading compan
ig the declarations at i

1 eol the yeai

are the McKinley-Darragh with 20%, and the

I tuffalo with .-'>"
. The latest accession t< i the

listof dividem I bait! .ake,whi< h

has announced an interim dr\ idend oi ..''
. A

late forecast of the approximate value of the

year's output puts it at about si:

some reduction in the quantity of silver pro-

duced being considerably more than offset by
the increase in the price of the metal. The La
Rose has for the first time declared a bonus
amounting to 2-V',.. bringing its payment for the

quarter up to 5'
. The company has renewed

it-- contract for the treatment of its low-grade

ore with the Northern Customs concentrator

for another five years. The agreement calls

for thedeliver\ ol 1
'

II i tons per day, indicating

that the mine must have a large tonnage of low-

grade ore available. A new vein recently

opened-up on the Right of Way has been found

to extend into the La Rose property, and cross-

cutting has been started to pick it up. The No-
vember statement showed net profits for the

month of SI 30,884, and a surplus on hand, in-

cluding value of ore shipments, of S 1 ,788,276.

Large shipments have been made from the new
vein struck by the Seneca-Superior, under Cart

lake, a drift having proved a continuous ore-

shoot 3 to 4 in. wide of 3000 oz. ore, the wall-

rock on each side being impregnated for several

feet with leaf silver. The Peterson Lake com-
pany is itself wi irking the property in the same
locality formerly held by the Little Nipissing

under lease, and has a good body of milling ore

at the 350-ft. level. Cross-cutting is being

done to find richer ore, and extensive diamond-
drilling is being planned. The Beaver is down
700 ft., and is now the deepest mine in the dis-

trict. A cross-cut is being driven at the bottom
level. If successful,theshaft will besunkdeeper.
The company has now good ore in three levels

below the Keewatin, and is steadily improving

its financial position, having an available ba-

lance on hand, on December 1, of S 141,873.

A British syndicate has acquired a controlling

interest in the Cobalt Lake, Sir Henry Pellatt

having given an option on 1,00(1,(100 shares

held by him, the other shareholders being given

the opportunity to sell on the same terms. The
options extend over a term of 13 months, the

stock to be taken up by instalments, at a series

. 'i dates "ii a sliding scale ol prices averaging

about ;

!
i > n

i pel hare. I he pun basing

pat tii i
hi the i ontrolling inten I oi

the Cobalt Townsite and the ( i ey ( oball

i ompanies and will organ i i a new i ompanj
m London. The output ol the mine for the

in \ eat is estimati d al ab iul I ,l 101 1,01 10

oz. silver, gi\mg Det profits ol approximately

f450,000. \ sti ike oi nati\ i 1
1
ported

on a claim in the < iillies Limit. I he vein is

ol rub) silver, and occurs between the diaba i

and the Keewatin. The Island Smelting &
Refining Co., the holders of a newl) di covered

process for treating refrai torj ores, have taken

over the plant of the I obalt Smelter, Ltd., at

["rout lake. The shareholders ol the lattei

company will receiw 100,000 shares of Island

Smelter stock, and the Island Smelter Co. will

be financially reorganized. The Trout I tke

smelter will be put in condition and treat high-

le ores, and another plant w'll be built to

handle low-grade ores by the Island process.

Government Investigations. Two im-

portant investigations in connection with the

mining industry are being undertaken by the

Canadian Mining Department. One has been

arranged to ascertain whether the cobalt con-

tent of Cobalt ores, for which there is now but

little demand, can be substituted for nickel as

an iron alloy. The Geological Survey has also

commissioned Joseph Keele,geologist in charge

of the clay investigation, to carry on experi-

mental work in clays and shales in the labora-

tory of the Mining Department of Toronto

University, with a view to testing the com-
mercial uses to which extensive deposits of

clays and shales in Canada can be put. The
demand for this class of products has increased

greatly of late years owing to the enormous
amount of construction work undertaken, and

the results of the inquiry should lead to the

establishment of important new industries.

Nickel Mining. - The past season has wit-

nessed ususual activity in the Sudbury mining

district, owing to the increased demand for

nickel for naval armaments. As the Sudbury
field supplies about 60% of the world's supply

of the metal, the fear of being unable to dis-

pose of their output in a restricted market con-

trolled by the Canadian Copper Co., which

until recently kept many properties idle, is no
longer operative, as under present conditions

the supply cannot overtake the greatly in-

creased requirements. Accordingly the old

companies are pushing development and large-

ly increasing their ore resources, and new con-

cerns are being established. The Canadian

Copper Co. has resumed work on the Frood
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mine and other properties closed for years, and
has largely increased its holdings. Important

changes have been made in its Copper Cliff

smelter by the addition of a reverberatory fur-

nace to treat fine ore and dust, and in the in-

troduction of immense converters with a basic

lining to replace the small acid-lined conver-

ters. The Mond Nickel Co. has extended its

operations by the erection of a large modern
smelter at Coniston,which will turnout nickel-

matte on a large scale. The Dominion Nickel

& Copper Co., which has for some time owned
large and valuable properties, is preparing to

enter the market and will build another large

smelter. Recent investigations have shown

have also been discounted in part, so that the

market, though reduced to a state of weakness
and inactivity, is in condition to advance as

further relief from present restraints is ob-

tained. It is unlikely that the last month's
sudden decline reflects in any true degree the

actual condition of business and industry

throughout the country in general. Bank
clearings, which indicate fairly accurately the

volume of business throughout the country,

have varied little in their totals for the last

four or five weeks.
Mining shares have declined in proportion

with the rest of the market, with the promi-
nent exception of the Braden, despite the

THE NIPISSINQ MINE, AT COBALT.

that the orebodies show great continuity, lead-

ing to the belief that miningataprofound depth
will be profitable and that the camp will enjoy
an unusual degree of prospentv.

NEW YORK.
Share-Market.—The causes that brought

on the recent break, bordering on panic, in the

share-market are difficult of discovery. Suffice

it to say that the favourable positive factors

of great new wealth from the harvest, heavy
industrial earnings, etc., have been more than
neutralized by the over-strained banking situ-

ation, the Government's decisions in its suits

against trusts, the European war, and the an-
ticipation of tariff revision. The heavy liqui-

dation that has taken place, by which nearly

$300,000,000 of paper-value has been wiped
off the slate, has done a great deal toward re-

lieving the banking and currency situation.

By this liquidation the other adverse factors

1—4

handicap of being over-capitalized. The Bra-
den Copper Co. is capitalized at $14,000,000,
of which $8,000,000 is held in the treasury

against outstanding convertible bonds. Its

bond issues are $4,000,000 of 6% ten-year

first-lien convertible bonds, $1,000,000 of 7%
five-year second-lien convertible bonds, and
$2,000,000 of 7% three-year convertible de-

bentures. The company is also authorized to

issue $2,000,000 in coupon bonds. On the

basis of present contemplated equipment, with
the plant fully installed, a copper production

of 50,000,000 lb. per annum is prophesied.

There is little doubt that the rise in price and
the high level maintained during an adverse

market were due to inside knowledge of the

property and so-called inside buying.

The properties owned by the Alaska Syndi-

cate (a Guggenheim- Morgan control) appear
to be operating successfully. The Kennecott
Mines Co., capitalized at $3,000,000, by its
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recent payment oi a $1,000,000 dividend,
has now raised its total dividend figures to

It is reported ih.it the . ompany
has been shipping ore that assayed 71% cop-
pei and E , sih ei . An estimate of its

reserves, .is given by L. M. Storm, is as fol-

lows: 80,000 tons of 50% copper ore in the

main y, and 50,000 tons ol l 1% ore in

the talus or broken outcrop. The ore occurs
as a replacement in limestone, the high-grade

stuff bein ;lt of secondary enrichment.
The Coppei Rivet & Northwestern Railroad,

also owned by the Alaska Syndicate, was built

from the coast to the Kennecott or Bonanza
property, a distance of 200 miles, at a cost of

.1100,000, including equipment. The rail-

road company is capitalized at $5,000,000, and
has an issue of $50,000,000 in bonds. This
capitalization has nothing to do with the mine.
The Beatson Copper Co., also controlled by
the Syndicate, has developed and partly

equipped its property. Shipments of varying
volume have been made since 1903. This
property is situated about 3 miles from the

northern end of La Touche island, practically

on tide-water with good harbour facilities, and
forms an interesting contrast to the Kenne-
cott, the situation of which necessitated the

enormous expenditure in railroad - building

mentioned above. At the present time the

shipping ore of the Beatson property averages
about 7% copper, with small amounts of gold

and silver. Besides this shipping ore, the

mine is said to have considerable low-grade
concentrating ore developed.

Copper.—The Guggenheim interests, with

A. C. Burrageof Boston, have become largely

interested in the Cbuquicamata property near
Antofogasta, Chile. This property is unusual
in that the ore is a basic sulphate of copper
averaging about 2% copper. Experiments
have demonstrated that it is possible to re-

cover the copper by leaching. The property

has been extensively drilled. Frederick Hell-

mann, of New York, will shortly leave for the

property to take charge of the operations.

The Granby Consolidated Mining, Smelt-

ing, & Power Co., operating in the Boundary
district, British Columbia, will erect a 2000-
ton smelter for its new Hidden Creek mine.

The past financing of this property has been
unusual in that the Granby Company has done
it out of current earnings. Some $2,000,000
more will be required to bring the Hidden
Creek property to production. The company
has not yet decided whether to continue its

policy of equipping the Hidden Creek mine
out of earnings, or to issue securities to cover

i uture e i lenditui es. 1 1 will be i emembei ''!

that the Hidden Creek property was a. quired

through tlie
i 0% of its i apital

-i $400,000,
Nevada dated at Ely, Nevada,

has made an extra distribution of 50c. pei

share, rhe effei I <>i this will probably be re-

flei ted in an increased dividend l>\ the Utah
Copper Co., which controls 1,000,500 shan
of the Nevada Consolidated. There is talk of

a merger >>t the < riroux mine with the Copper
Mines Co., m which the Gunn-Thompson in-

terests are largely interested. The Kay Con-
solidated Company will soon be in a position

to increase its production. It is announced
that the high-grade orebody in the old Kay
Central ground is now accessible for extrac-

tion through the recently completed shaft. It

is stated that the production from this shaft

will be brought up to 600 tons per day. The
admixture of this richer ore will bring the

average grade going to the mill up to 2% cop-

per. A re-calculation of the Chino tonnage

now gives that mine 90,000,000 tons of ore

averaging 1'83% copper. The previous esti-

mate was 55,000,000 tons of ore averaging
2'24%. It is stated that there will be less

stripping in mining when this lower grade of

ore is included.

Various.—The La France Co. at Butte,

Montana, was sold by the sheriff and was pur-

chased by a representative of the stockholders

committee for $100,000. It is stated that the

Lexington mine of this company will be re-

opened, as the possibilities of it developing

into a zinc property are good.

The Goldfield Consolidated has suspended

dividends for an indefinite period; the grade

of ore now going to the mill being $15 per

ton. Dividends of li% quarterly have been

resumed by the Mines Company of America
after passing the two previous dividends. As
the Dolores mine, one of the chief subsidiaries

of this Company, was in the centre of the re-

cent political trouble in Chihuahua, the re-

sumption of dividends is looked upon as en-

couraging the expectation of quiet in this part

of Mexico.

SAN FRANCISCO.
Copper.— In no other part of the metal-

lurgical field has progress in America been

more marked during the past year than in the

recovery of copper from its ores. The smelt-

ing of copper is so old an art that it might

perhaps be expected by now to have fallen

into beaten paths. On the contrary, study

and experiment are continuous and, as chang-
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ing conditions permit, notable changes in prac-

tice are put into effect. The most striking de-

velopment of the year is the sudden and unani-

mous adoption of the Great Falls, or vertical,

type of converter in the smelters of Arizona

and Mexico, where the horizontal Leghorn, or

Bisbee, type has long held supreme. The
cause of this is the universal adoption of the

basic lining, which, with care, can be made to

last for two years or more without renewal.

If a proper coating is secured, chemical and

mechanical corrosion is practically eliminated;

therefore it becomes of prime importance to

a proper distribution of the solids added. At
the Great Falls plant of the Anaconda Copper
Mining Co., where the vertical converter was
developed, a 20- ft. converter was blown in

during the summer, and has been remarkably

successful in operation. The labour cost of

converting has been greatly reduced by the

use of such shells, in which over 125 tons of

matte and 25 to 30 tons of solid material are

converted in 50 tons of blister copper at one
' blow.'

Gold dredging is the salient feature of

metal recovery in California, since there are

YUBA DREDGE No. 13 UNDER CONSTRUCTION FOR THE YUBA CllXSOLIDATED OOLDFIELDS.

so design and place the lining that mechanical

strains, due to repeated heating and cooling

over a long period of time, shall be provided

for. In the Bisbee converter, the lining is in

the shape of a broken horizontal cylinder with

a superimposed cone, a structurally weak
shape, while the Great Falls construction em-
ploys a vertical unbroken cylinder, a corres-

pondingly strong design. This factor is of

such importance that the Great Falls type has

been adopted by the American Smelting &
Refining Co. (which owns the Peirce-Smith
patents) for use in its plants, and it is not at

all unlikely that withm a few years the hori-

zontal cylinder type of construction will be
obsolete. When the Peirce-Smith converter

first appeared it was at once recognized that

the single small opening at one end of a long

cylinder was highly inconvenient in securing

more and larger dredges at work in California

than anywhere else in the world. During 1912

there were, according to Charles Janin, 64

dredgesat work, handling in the year 63,000,000

cu. yd., with an average gold content of lie.

per yard, as compared with about 12c. in 191 1.

The world's record is held by Natomas No. 4,

a 13-ft. dredge which handled 4,056,400 cu.

yd. from an average depth of 19 ft., at a cost

of 2*4 c. per yard. This was in favourable

ground, so that the single dredge handled an

amount almost equal to that handled by the

five dredges of the Oroville, Ltd. Compari-

sons of this sort are not strictly proper, how-
ever, for the amount handled and the cost de-

pend upon the conditions to be met. For ex-

ample a 5-ft. boat belonging to the Oro Light

& Power Co. for three years handled an aver-

age of 200 yd. per hour, but on moving to
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anothei part oi the same property 01 i

80 yd. pei hour. Operating costs at Oro
ville range from under A to ovei Ll pei

cubic yard, because of varying conditions, so

that off-hand comparisons cannot instly be

made. The following summarj oi the opera

turns of the largest dredging companies in

California has been prepared by Mr. Janin.

1910 1911

NatomasCon Cubii s6 24 .000.000
Kr covet n per \,t 9*64

a yd 9'52

end
mt; Feb. ill* I'. l>

28, 1910
VubaCon. Cubic yards 13.970.728 15.757,264 15.000.000

Gold Fields Rec
Cost per yd 5'67 4'67

July 31, July II,

1910 1911

Cubic yards 5.661,612 4,4.13.262 3.512,842

Dreduing. Ltd. R, i 10 12 10'29

K I yd 5'05 4 52 5 03

Oil Fuel in Smelting. — Interesting

changes in furnace construction have also been

made. The Colorado Iron Works has of re-

cent years been attempting to develop an oil -

fired blast furnace, following the successful

use of liquid fuel in reverberatory smelting.

Last year experiments were made with a simi-

lar furnace in British Columbia with reported

good results, but nothing more was done.

Early this year the Pioneer Smelting Co. built

an oil-fired furnace at Corwin, Pinia county,

Arizona, and the statements at the time of the

first blowing-in indicate that it worked suc-

cessfully, though no later information is avail-

able. Theoretically oil-firing should find a

certain field in blast-furnace smelting, but it

is so limited that it is doubtful whether any
company is likely to spend sufficiently large

sums on experiment to put practice on a sure

working basis. It is unfortunate that new
methods such as this are usually tried out at

small properties, where a great variety of

troubles not incident to the process itself over-

lap and complicate its essential difficulties.

Reverberatory smelting has been charac-

terized by notable changes as well. At Cop-

per Cliff in Ontario, the Canadian Copper Co.

has built reverberatories, using coal-dust as

fuel; these were designed by D. H. Browne.

Coal-dust firing was first tried at the Highland

Boy smelter, near Salt Lake City, some years

ago, and though a number of operating diffi-

culties developed, a plant was designed to use

this method. It was never built, however, for

the plant was-closeddown on account of smel-

ter-fume agitation. Later, at Cananea, it was
again tried, but the coal available was of poor

quality and the trouble from blanketing the

top of the charge with a coating of infusible

ash, a poor conductor of heat, was excessive.

Experiments were soon discontinued, foi il

u i earl j found that California crude oil could

be prot ured at a pi ii e that made it a i heapei

fuel than i oal, even aside from the operating

advantages secured by its use. In Ontario

.in abundant supply ol low-ash bituminous

coal from the Middle Western states is avail

able, and no trouble has been experienced I rom
ash. Comparative smelting costs before and
after the change would be of interest, but these

are not available. At Great Falls, Montana,
gas-producers have been in use, the smelting

furnaces being provided with regenerative

checker-work of the Siemens type. The pro-

ducers worked well, but dust from the charge

lodged in the checker-work so that shut-downs

and expense in cleaning-outthe chambers was
a constant necessity. In the new construc-

tion, now in progress, the small gas-fired re-

verberatory furnaces will be replaced by coal-

fired furnacesof the ordinary size, with waste

heat boilers and specially designed fire-boxes,

which are in effect direct-connected gas-pro-

ducers. The furnaces at Copper Cliff and

Great Falls represent extremes of type, since

the coal used at Great Falls averages over

25% ash.

Smelter fume has been the source of a

great deal of trouble during recent years, es-

pecially since the outburst of opposition by

agriculturists in Utah. More factors than the

damage actually done by the fume entered in-

to the Utah controversy, making it too com-

plex for analysis here, but the outcome was
that the farmers were sustained and all of the

plants ceased copper smelting, though two of

them continued to smelt lead ores. This vic-

tory strengthened the hand of the farmer

everywhere, and the Anaconda company in

Montana and all the plants in California were

seriously involved soon afterward. By pur

chasing some farms in the ' smoke ' zone and

cultivating them more successfully than their

original owners had ever done, the Anaconda
company outgeneraled the farmers in their

attempt to prove damage from fume, but the

Federal Government took ahand on the ground

that the fume was killing trees on the public

domain. As a matter of fact most of the sup-

posedly injured trees had been killed by forest

fires. Saner counsels finally prevailed and an

arbitration committee of eminent engineers

and metallurgists was appointed to consider

the question. This has not yet reported, as

the Bureau of Mines is engaged in experi-

mental work upon the problems of fume con-

trol. In California the situation was similar,

since the timber on public domain was again
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involved. One of the companies agreed to

neutralize its gases before allowing them to

escape, to remove all solid particles, and to

keep the percentage of S0 2 in the escaping

gases at all times below 0*75. The Mountain
Copper Co. had already escaped from the

scene of trouble by moving its plant to near

Martinez and building a sulphuric acid plant ;

the Mammoth company built a baghouse, the

zinc present in the ore serving to neutralize

the SO s formed by contact action, which,

though somewhat expensive to operate proved

eminently successful as a foil against trouble.

Diamond-drill Crown* for %-inch bore-hoUe, at used for
prospecting underground on th< Rand.

But the Balaklala, which had installed the

Cottrell process for eliminating solids and SO a

from the fume, fell under the hand of the law
and was closed by the courts, as it was unable

to prove that it either removed all the solid

particles or kept the S0 2 at all times below
the allowable maximum. As a result the

copper production of California decreased

17,000,000 lb. in 1911 as compared with 1905.

Recently the association of farmers has been
threatening trouble for the Mammoth com-
pany. The lack of logic in the situation is

illustrated by the fact that the total value of

the real estate in Shasta county is only about

2\ times the sum represented by the decrease

in output of copper in 1911, as compared with

1909, and the total damage done to agriculture

since smelting operations first began is prob-

ably not over \ of the sum expended by the

Mammoth company in the construction of its

baghouse plant. It is certainly poor econo-

mics to allow a minor industry to dominate and
hamper a major one.

JOHANNESBURG.
The Brakpan, the pioneer deep-level mine

of the Far East Rand, continues to be a bright

spot, which is steadily becoming brighter. The
yield per ton crushed has maintained a steady

level all through, the figure for the month of

November being 30s. 6d. The cost has come
down quietly to 16s. 7d., and the profit per ton

is more or less stationary at 13s. 1 Id. The ton-

nage crushed reached the designed amount of

60,000 in October, that is to say, the company
accomplished what it had set out to do in 17

months after dropping the first stamps. This

point is of some interest, as it shows that even"

a well-equipped and competently managed pro-

perty must work into its stride gradually, and
that the beautiful picture in the mind of the

ordinary investor of a plant erected, a button

pressed, and everything in full swing from the

word 'Go,' is but the dream of a visionary.

Another interesting fact is that it has cost

£\,200,000 to equipand develop the mine, thus

fully confirming the generallyacceptedopinion

that a deep-level gold mine will swallow up a

million pounds before it disgorges any divi-

dends. The company was entirely out of debt

at the end of April, and is now making work-

ing profits at the rate of ^"40,000 per month.
Assuming that 80?& of this will be distribut-

able, the dividend for 1913 should be 50%. A
dividend of 15% was paid in June, and one of

25% in December, and everything points to

half- yearly distributions of 25% in the immedi-

ate future. The success of this mine has

caused quite a revival of interest in the district,

and it has considerably lightened the labours

of those who preside at the annual meetings of

companies holding ground in the neighbour-

hood. When prospects are bright, a tactful

reference to Brakpan makes them brilliant

:

when they are discouraging, an allusion to the

good results shown by that company sends

everyone home in a hopeful frame of mind.

Crown Mines declared a dividend of 55%
in December, which, with the 55% declared

in June, makes 110% for the year. From this

it is evident that the realization of the hopes

of patient shareholders, that dividends at the

rate of 130% per annum would be soon forth-
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coming, must remain in abeyance. Vwothings

have so fai militated against the sua ol tins

amaJgamatioD : Ihm\ y capital expenditure and

shortage of native labour. The former was

the consequence ol faulty estimates, and the

lattei has been always with us. Theresultof
this combination ol adverse factors is that the

company has had to saddle itself with a de

benture issue of £1,000,000. From a min
i ol \ icw the outlook is satisfactory. I hi

ore reserve on a stoping basis amounted at the

end of 1911 to 10,124,072 tons of an average

value of 7"25 dwt.,and underground results are

maintaining this average, as shown by the fact

that 366,000 tons of 6'8dwt. ore were develop-

ed during the six months ending in June, 1912,

and 783,401 tons of 7'5 dwt. ore during the

quarter ending in September. Provided, there-

fore, that selective mining has not been ap-

plied to any great extent the value of the ore

reserve at the end of 1912 should show little

difference as compared with that recorded at

the end of 1911. An important point to note,

however, is the steady fall in the yield per ton

accompanied with a steady but not so rapid

fall in the cost per ton, the final result being a

fall in the profit per ton; but this is balanced

by the greater tonnage crushed. The yield is

expected, according to the statement made by

the managing director on December 12, 1911,

to drop to 7'1 dwt. or 29s. lOd. per ton; this is

exactly Is. lower than the yield of October,

when the working cost was 18s. 2d. per ton.

If, therefore, better results are to be obtained,

either the working cost must come down much
more rapidly or the tonnage crushed must be

greatly increased. The capacity of the reduc-

tion plant is 230,000 tons per month, and the

rate of crushing in October was 167,800 tons,

which shows how large is the leeway yet to be

made up. Capital expenditure has now reached

a normal level, but the statement made by Mr.

Samuel Evans at the extraordinary general

meeting on August 30, 1912, that "after an ex-

penditure of about £150,000, we shall have

completed all the capital expenditure work

necessary to enable the whole of the claims

north of the South Rand dike to be worked out,"

seems to be somewhat conservative in view of

the work still to be done. There is also the

large untouched area south of the dike to be

considered, as the expense of developing this

will be extremely heavy, but as one third of

the intact claims, or 36,000,000 tons of ore, are

north of the dike, this expenditure will not have

to be faced for many years to come. The
future of this huge undertaking depends on the

supply of native labour ; the ore is there and

the equipment is there; bul whethei "i nol

Miiiii k-iii laboui « ill e\ ei be i"i thi oming to

enable lull advantage t<> be taken ol tin- po

tentialities <>i tins property is a qua tion thai

no line is, ,it present, in a poi il ii m to answei

The Geldenhuis Deep position is nol en

couraging. During the yeat I'M 1 an a\ t-iagc

tonnage ol 66,8 ' ' tons wa i milled pei month,
and this amount has steadily dwindled until 111

October of this year it was only 4S,5()0. In

the same month the yield was J_'s. 5d., which

shows an advance; the working cost was 27s.

3d., a big increase; the working profit was 5s.

2d., a decrease on the 191 1 figure of 5s. 8d :

the total working profit was £"12,569, a notable

drop from the 1911 average of £20,942. In

the September quarter of this year the work-

ing profit was only £15,030, or 2s. Id. per ton

milled. During 1911, 1,448,614 stope tons of

ore were exposed, of which only 652,663 tons

of 6'7 dwt. value, or 45%, were profitable ; and

of the tonnage mined only 60% came from the

reserve. For the six months ending 30 June,

1912, 111,023 tons were fully developed of an

average value of 6'5 dwt., which is a slight ad

vance on the value of the ore reserve, 6'2 dwt.,

at the end of last year. The tannage, however,

is not sufficient to keep pace with the depletion

of the reserve, as the development footage,

owing to the shortage of native labour, is much
below requirements. The working cost, at

27s. 3d., is remarkably high for such a large

property, and a yield of 32s. 5d. is equally so,

considering the average of the ore reserve, and

the large amount of unprofitable material mill-

ed. A dividend of 10% was declared in June,

and one of 5% in December, the decrease re-

flecting the poor results recently obtained.

Dust- Allayer.—A patent has been granted

to Mr. Ussher for his method of allaying dust

underground by spraying rock- faces with a

weak solution of molasses or treacle. The idea

underlying the use of a sugary by-product is

to keep the surfaces over which dust passes in

a moist and sticky condition, thereby ensuring

that the floating silicious particles shall be

caught, much as flies are caught on fly-paper.

The City Deep has been trying this plan for

the best part of a year, and although no official

pronouncement has been made as to the suc-

cess of the extended trial, it is generally un-

derstood that the employment of water-plus-

treacle has led to a considerable betterment in

the underground conditions. In the workings

where the spraying has been mostly conducted,

an evidence of efficiency is furnished by the

putty-like coating on the rock-walls. This is

a compound of quartzite dust and moist sugar.
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The molasses employed is the uncrystallizable

syrup obtained in the boiling-down of raw
sugar ; it contains about 70% of sugar, and is

a thick, sticky, dark-brown semi-liquid. As
it is practically a waste product of the Natal

sugar-mills, it can be obtained in large quantity

and at a low price. In using the solution, a

small percentage of one of the coal-tar deriva-

tives is added in order to render it aseptic, and

thus prevent the growth of deleterious or-

ganisms.

Mining Exhibition.—The second annual

mining exhibition is to be held in April, 1913,

device connected with his work will take this

opportunity to bring it to the notice of the

public. Admission to the exhibition will be
free. In general, the affair promises to be a

popular success, especially if it is conducted
on good live lines. What bores the mining
publicmore than anythingis rows of glass cases

with mining things in them, and what attracts

them is a life-saving demonstration or a well

illustratedlectureonthe various ways of break-

ing ground, or some similar subject.

After-Dinner Statistics.—The "brains to

the square inch " gentlemen who are popularly

THE BRAKPAN MINE, SHOWING REDUCTION PLANT AND No. 2 SHAFT.

under the auspices of the Chemical, Metallur-

gical, and MiningSociety. The exhibition will

last for a fortnight, and the authorities have

kindly given permission for the Volunteer drill-

hall to be used for the purpose. While the

exhibition is open, it is proposed to give several

lectures and demonstrations on ambulance
work, manufactures, appliances, and machi-

nery; and there is no doubt that this will prove

a highly attractive feature, provided the lec-

turers are experts in their subjects and know
how to lecture. Those engaged or interested

in mining work in any of its branches are to

be specially considered, in the hope that they

and the industry will both benefit. It is hoped

that anyone who may have any model of any

supposed to form such a large percentage of

the population of Johannesburg, have been
singularly reticent during recent years, at least

so far as post-prandial oratory is concerned.

There has been much speaking, but little elo-

quence. At the Rand Pioneers' dinner some
instructive figures were supplied by that genial

veteran of finance, Sir George Albu. He told

his hearers that the present valuation of the

mining industry was £"110,000,000, and that

the dividends and interest on debentures paid

out last year amounted to 7'3':'o on that valua-

tion. He qualified this statement by drawing
attention to the fact that every year at least

1,000 claims of a minimum total value of

£"2,000,000 were exhausted, and that when this
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was taken into account the actual profits i i

\ > Mr. S, K. Pottei (president ol

the Transvaal S i Journalists) remarked

that it had be< ome ah ei tain of theii

public men when stuck foi a phrase 01 a sen

tence with whii h to tickle the taste, invariably

to res "i i" abuse ol the Pn is. Press-men

and pioneers had much in common, and the

gentlemen he referred to, who did not come
under either category, might one day awake to

the discovery that the sources of modern journ-

alism were not exhausted.

The dinner of the Chemical, Metallurgical,

and Mining Society was also productive of

someinterestingnotes. The Ministerof Mines,

Mi. F. S. Malan, said he found that the min-

ing industry stood for an annual value of nearly

08,000,000 and employed 38,000 white em-

ployees and 279,000 other than Europeans,

making a grand total of 317,000 individuals

having a direct connection with, and earning

a livelihood out of, the industry, and that the

Government drew from it an annual revenue

of £2,333,000. The president of the Society,

Mr. \Y. K. Dowling, referred to the efforts of

theTradesSchoolaiidthe Wolhuter State Min-

ing School to assist white lads to make them-

selves skilled workers and thus compete suc-

cessfully with the coloured tradesmen, who
w: ere steadily ousting the white worker in the

Cape Colony. He pointed out that the mines

crushed 25,000,000 tons of ore per annum, and

produced therefrom £37,000,000. Of this sum
£8,000,000 was distributed among white work-

ers on the mines, £5,000,000 among colour-

ed workers, £9,000,000 was paid for stores,

£1,000,000 went to the State in direct taxa-

tion, and over £3,000,000 was expended in

machinery, renewals, and capital expenditure.

Thus the far greater portion of the yield was

expended in South Africa, and upon this gol-

den stream from the Rand depended in large

measure the prosperity of the whole country.

Lieut. -Col. C. B. Saner touched on that much
discussed and apparently needless phase of

Rand mining life : insecurity of tenure. He
instanced the different attitudes of Englishand

Rand employers, giving it as his opinion that

there was more advantage to be derived from

employing old and tried servants than in har-

nessing brilliant meteorites.

Both these functions were decidedly plea-

sant, and well patronized, but the figures and

opinions ventured and the manner of their

utterance were not compellingly arresting,

and it would seem that at present there is not

only a shortage in native labour, but also one

in effective non-political after-dinner speakers.

There is, however, tins consolation the pre

mattei if-fact style of discoui se is not so

disturbing intellectual hooliganism of

the eat ly daj s.

Sorting. The abolition ol .in lac •• sorting

at the Knights Deep has given rise to a deluge

of discussion on this difficult and long dormant
question. The Rand is becoming divided into

two camps, the sorters and the non-sorters, the

former being in an overwhelming majority.

The subject is almost as old as the goldfield.

In the past many practical demonstrations

were conducted at the mines to settle this much
debated point, the almost unanimous finding

being that it pays to sort waste-rock every

time. As against this decision there is now the

fact that the engineering staff of the Consoli-

dated Gold Fields has, after due deliberation,

pronounced in favour of no surface sorting at

the Knights Deep. It would require a long and

complicated analysis to classify the many
points that have to be considered in dealing

with this matter, but there have been certain

statements made at various times by men who
thoroughly understand the problem, and at

least two of these are worth quoting.

In the annual report of the New Kleinfon-

tein mine for the year ending December31,1907,

the consulting engineer, Mr. E.J. Way, plac-

ed the following figures and views on record :

Number of tons mined during

1907 535,588

,, ., ,, sorted out ,, 146,367

milled 389,221

I f no sorting had been done it would only have

been necessary to mine 389,221 tons, so that

costs would have been reduced by the cost of

mining 146,367 tons. Mining cost of 146,367

tons at 7s. 9'752d. actual cost per ton mined

and hauled to surface ... £57,175 16 7

The saving on the cost

of sorting at 7d. per ton

milled, the only charge

being crushing ... 11,352 5 7

or a saving of 3s. 6'255d.

per ton milled ...£68,528 2 2

Average cost per ton, 1907 £1 4'537

Less 3 6'255

Equals working costs per

ton if no sorting had been
done ... £0 16 10'282

Had no sorting been done and the working costs
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been reduced to 16s. 10'2S2d. with the same
numberof tons milled, the grade of the ore mill-

ed would have been decreased to 24s. 9'192d.,

and the profit for the year, instead of being lis.

10'318d. per ton, would have been 7s. 10'910d.

This means a decrease of 3s. ll'408d. per ton,

or a total of ,£"76,884 2s. 5d. Very grave con-

sideration has been given to this question for

some time past. The assay-value of our waste-

rock during theyearhasaveragedapproximate-
ly 1 dwt. The recovery value on our present

basis of extraction, which is about 95%, should

be 4s. 0'36d. The costs against which this

gold has to be set are crushing (excluding sort-

ing), milling, cyaniding, sliming, and surface

maintenance. The figures for the present year

totalled 4s. 3'969d. It will be seen, therefore,

that if by any chance the waste-rock should be
of greater value than the 1 dwt. stated, there

is a possibility of rejecting profitable rock.

The next statement is taken from Mr. Jas.

E. Thomas's chapter on sorting in 'Rand Me-
tallurgical Practice' : 'As ageneral rule, waste
may be sorted out provided the cost per ton re-

jected, including 80% of the value of its gold

contents, does not exceed the cost of breaking,

tramming, crushing, &c, per ton milled. As-
suming that 15% of the rock is rejected of 0'8

dwt., and the cost of sorting and tramming to

waste dump 3d. per ton milled, and that the

cost of breaking, transport, crushing, &c. is 5s.

per ton milled (cost on modern plants does not

exceed 3s. 6d. per ton milled and is in some
cases as low as 2s. 6d.) :

Sorting per ton milled ... Os. 3d.

,, ,, ,, rejected ... Is. 5d.

80% of value per ton rejected 2s. 8d.

4s. Id.

As the reduction in cost of breaking, transport,

crushing, &c, due to the larger tonnage mill-

ed, were waste also crushed, would not exceed
3d. per ton milled, this case shows a gain in

favour of sorting of about 8d. per ton.

cln the case of a modern plant working at a
cost of, say, 3s. per ton, the result would be
reversed

:

Sorting per ton milled ... 0s. 3d.

,, „ ,, rejected •• Is. 5d.

90% of value per ton rejected 3s. Od.

4s. 8d.

showing a gain in favour of non-sorting of

about Is. 8d. per ton. This, of course, neglects

any capital redemption charges, which would
be in favour of sorting, as the capital expend-

iture required for sorting plant is less than that

required for plant for breaking, crushing, &c.
These two statements exhibit fairly well the

various points that require particular atten-

tion when weighing the pros and cons. They
both make it clear that the line of demarcation
is a narrow one, but neitherof them emphasizes
the fact that by milling waste there is a pro-

bability of crowding out more profitable ma-
terial to the detriment of present shareholders,

though a careful reading of Mr. Way's remarks
should make this clear. The average value of

rejected waste is between 0'4 dwt. and l'Odwt.,

or 0'7 dwt. as a mean. And taking 80% as the
probable extraction on such low-grade rock,

there is a recovery of 2s. 4d. per ton to set

against the cost. It should be evident from
this that only under very exceptional circum-
stances would the milling of hoisted waste-rock
be a profitable undertaking.

CAMBORNE.
Levant.— It must have been a pleasant sur-'

prise to the outside shareholders to find that a
profit of £"3740 had been earned for the six-

teen weeks ended November 23 last, especi-

ally when the tone of the speeches at the last

meeting, when the previous account showed a
loss of £"404, was recalled. The chairman's
remarks were, on that occasion, rather dole-

ful, and hardly such as to lead to an anticipa-

tion of a marked change. A suspicious per-

son naturally looked to see whether the profit

now reported was due to decreased develop-
ment, or to the fact that, in the absence of a
renewal of lease, the eyes of the mine were
being picked out. However, the development
for the period was normal, and although the

underground force had been considerably re-

duced, which pointed at first sight to less stop-

ing, the fact that the output had increased con-
clusively proved that neither of these were
the real explanations. The profit appears to

be due to three causes. First, the advance in

the price of tin which is up £T 1 per ton, the

improved produce of 5 lb. per ton and conse-
quent increase in the black tin sales of about

12i tons, and the decrease in the expenditure,
chiefly on coal.

The total receipts for the four months were
£"18,381, or 43s. 9d. per ton milled, the ex-

penditure £"14,641 or 34s. 10d., and the pro-

fit £"3740 or 8s. lOd. per ton. The profit,

added to the amount brought forward, gave
the adventurers £"7332 available for distribu-

tion, but a dividend of only 15s. per share
was declared, absorbing £"1765, and leaving
£"5566 to be carried forward. Thus a deter-
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mination was shown to have a snlisi.inti.il re

serve Fund in readiness foi less pri

limes. Levant is now the only mine l< it ol

any consequence which is worked on the cost-

, system, and it is satisfai tory to ki

that the adventurers haver d the folly

of dividing profits up to the hilt, the i ause of

the untimely end of many a Cornish mine in

the past. The manager reported that the de-

velopments m the bottom of the mine

practically no improvement, but as they got

further westward, he anticipated a change for

the better. It has also been decided to re-

treat the tailing, and grinding plant driven by

an oil engine is being erected.

St. Ives Consolidated Mines.— The re-

cently issued report and accounts of this com-

pany, covering the 18 months ended June 30

last, show that, while the financial position of

the company is weak, the prospects at the

Giew and Consols sections of the property

have considerably improved. It would ap-

pear from the accounts that there has been a

net expenditure of something over £"50,000

during the 18 months, in plant, development,

and expenses at St. Ives and in London. This

has been met partly by an issue of debentures

of £"59,500 (of which £"32,000, however, was
invested in bonds of the British Radium Cor-

poration), partly by advances against security,

and the balance is accounted for by increased

trade liabilities.

In the Consols mine, the Sump shaft has

been cleared, enlarged, and timbered to a

depth of 860 feet ; at the 77-fm. level, a pump
station has been made in which has been in-

stalled duplicate electrically driven three -

throw pumps with a capacity of 250 gallons per

minute. East Virgin shaft is being used to

unwater the whole of the Consols section, the

unwatering being done with the air-lift work-

ing in conjunction with the sinking and sta-

tion pumps. Only a further 162 feet remain

to complete the clearing of this shaft to the

bottom level (157 fathoms). The manager
reports that large blocks of profitable stoping

ground have been disclosed on the Standard

lode in the various levels from East Virgin

shaft, and although no figures of content are

given, the ground already stoped assayed 21*7

lb. black tin per ton, and that taken from

West Virgin shaft 27'5 lb. Little develop-

ment on the lodes has so far been carried out,

much attention having been devoted to non-

productive development. The brightest pros-

pect appears to be the Giew mine, which has

been unwatered to the bottom, that is, 142 fm.

below adit. The development has been prac-

ti< .illy confined to the 1' rank's hafl sei tion,

where six di ifts have )
i tended 1311

1

1

in virgin ground, the lode averaging 23 in. in

width and assaying on the avi Ib.l ilai i

tin per ton. Might rises in tins ground have
been put up -407 ft., the lode averaging 24 in,

in width ami a isaj in:; ..'() 111. pel ton. In the

whole of the Giew section, the manage) 'I

C. Cann) estimates the ore-reserves on Sep-
tember 1 5 last at 25.000 tons of an a\ eiage as-

say of 24'5 lb. lil.u k tin per ton. Tin pares

with 52,000 tons of an average assay value of

20"5M lb. of black tin per ton given by Mr.
Dietzsch in his report dated October 12, 1911.

The mill on this property, consisting of 20

modern stamps and dressing plant, treated

during the period under review 33,610 tons of

ore, from which 257 tons of black tin was re-

covered, realizing ^"27,389. Part of this ore

was from the dumps. It is interesting to note

that the Giew power-plant, which consists of

three Westinghouse gas engines, with Dowson
gas producers, has generated, since it was
started in October 1911, 702,363 units for an
average consumption of 2'47 lb. of coal per

unit, and at a total works-cost of 0'702 pence
per unit.

Little reference was made to the Trenwith
mine, which is now apparently held by the

British Radium Corporation, in which com-
pany the St. Ives Consolidated has a control-

ling interest, but the chairman asserted, "
it

has been estimated that at the end of February
last the gross value of the visible supply of

pitchblende at the mine and radium and ura-

nium in hand amounted to over £"80,000."

Rock-Drill Prosecution.—The activity

of the new Inspector of Mines is again shown
by the recent prosecution of Dolcoath miners

for not using the spray when working with

rock-drills. It is a most difficult thing to get

the men to use either the spray or respirators,

but a few successful prosecutions may help to

bring home to them the necessity for using

these safeguards against dust inhalation.

Tax on Shaft Sinking.—As I forecasted

in August last, the appeal of the surveyor of

taxes was upheld in the courts against the de-

cision of the commissioners for income tax,

according to which the money spent by the

Basset mines in deepening Marriott's shaft

was held to be a working cost and therefore

allowable as a deduction in ascertaining the

profits of the company. The Revenue authori-

ties do not even allow a percentage to be writ-

ten off such expenditure annually. The Bas-

set Co. was badly advised to fight the appeal

in view of the many previous decisions.
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DISCUSSION
Our readers are invited to criticise anything appearing in this

magazine and to discuss other subjects of general technical
interest.

Concentrating Ores by Flotation.

The Editor :

Sir—The attention of my board has been
called to the review of this work appearing in

The Mining Magazine for December 1912, on

pages 460 and 461.

This review contains the following state-

ment :

" The book is published by the consent

of the Minerals Separation Co. after the text

had been carefully read, although there is rea-

son to believe that they are not in agreement
with ail the views expressed by the author."

I am desired by my board to state that

their consent was requested only in connec-

tion with matters over which my company
had control. As a matter of fact, approval of

the book in its present form was neither

sought for nor given. My board consider it

necessary to emphasize the fact that they can-

not support many of the statements in Mr.
Hoover's book, whether they refer to the af-

fairs of my company or to other matters.

The high standing of your magazine, and
your well known impartiality, are additional

reasons for making this communication to you.

Minerals Separation Ld.
A. O. Williams,

London, December 16. Secretary.

Capital Amortization.

The Editor

:

Sir— I have read the article entitled ' De-
bentures in Mining ' in your issue of Novem-
ber last. The writer, Mr. Morton Webber,
advocates the amortization of the capital of

mining companies in order to increase the

stability of mining securities, so that an inves-

tor who invests some years after a mine had
been operating, would face much the same
conditions as had he invested at the initiation

of the enterprise.

Commendable as this may appear on the

face of it, from the point of view of an origi-

nal investor it is not attractive, inasmuch as

during the period required for amortization,

say 10 years, he would perforce receive smal-

ler dividends and be deprived of the use of a

portion, probably half, of the money he would
otherwise have received during that period.

Further, he would not be entitled to receive

his portion of the money set aside for capital

redemption until the winding up of the com-
pany, at some future date.

With due deference to Mr. Webber's opini-

on, the original investor is more useful to the
mining industry than an investor who buys
shares years after a mine is started, and it is

obvious that he should not be called upon to

set aside a portion of his earnings to provide
greater security for others who come in later

on. The collateral trust bond suggested by
Mr. Webber, or an issue of debentures or
preferred shares to cover the capital require-
ments, affords fuller security to the investor
than ordinary stock under any scheme of
amortization, besides possessing the attrac-

tion of sharing in enhanced profits as ordinary
shares on arriving at maturity, should the
enterprise be successful.

A. G. White.
London, December 9, 1912.

Cobalt Conglomerate.

The Editor :

Sir— In your November issue, on page 323,
you have a paragraph comparing Cobalt con-
glomerate with that of the Rand. I think
your description of the Cobalt conglomerate
must refer to the more massive greywacke
portions only. As you may see by reference
to the accompanying photographs, there are
some readily recognizable phases of the con-
glomerate. In these there are veins of the
same richness as in the greywacke. The
rocks are much hardened, but do not show
much evidence of severe crushing.

Additional evidence of lack of deformation
in these old rocks may be noted in the ripple-

marked quartzite, which is bedded with the

conglomerate and has been exposed by hy-
draulicking at the Nipissing mine.

Reginald E. Hore.
Houghton, Michigan,

December 11, 1912.

The Editor :

Sir—Permit me to take exception to the

note on the Cobalt conglomerate, which ap-

peared in the editorial section of your maga-
zine for November, page 323.

You state, " that only an expert geologist

would recognize as conglomerate the Huro-
nian rocks, where penetrated by the silver

calcite veins of Cobalt." On the contrary,

the great proportion of the conglomerate pro-

per is easily recognized by a novice, and the

pebble or breccia structure is usually most
marked. In certain places, the conglomerate
has been considerably altered, and also, it

shades off into greywacke, arkose, slate, and
quartzite, the exact classification of which de-

mands careful study.
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I ,im enclosing a photograph from there-

port i >i the Ontario Geological Survey, show

ing the breccia conglomerate formed in situ.

I Elsewhere Ihey are found well rounded and

watei worn pebbles of Laurentian and Kee-

watin rocks, some ol whii h appeal to have

been i irried foi long distances before being

laid down ; and although the chemi a! i ompo
sition of the pebbles and tin i ementing ma-

terial is quite different, much of the Huronian

conglomerate does— in form — resemble the

banket of the Rand. In outlying portions of

the Cobalt district, there are frequently areas

of very coarse conglomerate with boulders

ranging from the size of a cobble-stone up to

i weight of one to two tons.

At the Millerett mine, Gowganda, the

medium size pebbles were sorted out of the

ore as it went to the concentrator and used in

the pebble-mill in place of flint pebbles and

with very good result. I understand that this

is also practiced at some of the mills on the

Rand.
G. M. COLVOCORESSES.

New York, December 16, 1912.

[The photographs sent by Mr. Hore will

serve to illustrate the statement of Mr. Colvo-

coresses also. The print from the Ontario

Geological Survey proved too indistinct for

reproduction.

—

Editor] .

Cornish Problems.

The Editor

:

Sir—Most of the contributors to the discus-

sion on Mr. W. Fischer Wilkinson's paper, at

the recent meeting of the Institution of Min-

ing and Metallurgy, give first prominence to

the comparison of assay methods, but in my
opinion this part of the paper was of little im-

portance. A much more useful service to me-

tallurgical practice was done by the author

when he commenced to study extraction and

classification, and to me the most vital item

in the paper was the result obtained by coarse

crushing. Mr. Wilkinson crushed in stamps

having a 4-mesh screen and obtained as a

first concentrate on a Buss table 42% of the

cassiterite in the ore in a concentrate assaying

32% metal. The screen employed was made
of wire of less diameter than the width of the

hole, and we may take the aperture to be T
s
u

inch. The Buss table acted as a classifier as

well as a concentrator, and it was possible to

obtain three other products. His scheme for

subsequent treatment involving sizing, classi-

fying, and re-grinding, and one of the ultimate

products, the oversize in the tailing from the

Frue and Acme machines, could be rejected

as too pooi tore-grind. Owing to limited re-

sources in the Way Ol plant, he was unable to

obtain satisfactory re nil . but 1 feel so sure

that the experiments will lead to something

itually u eful that I hope Mr. J. J. Bei in

and Mi. \\ . J. Shepherd, the manager at

the King Edward mine, will continue them.

It has commonlj been supposed thai Cornish

ores require line grinding, because the par

tides of cassiterite are fine, and Mi. Wilkin

is recovery with so coarse a mesh it there

fore notable. < Ither mine managers in Corn

wall have discovered that past practice is no

infallible. Prominent among them is Mr
Josiah Paull of South Crofty, who uses 14

mesh. At the Geevor mine stage-crushing

with 1 lardinge mills instead of stamps is be-

ing tried, and the results are most promising.

A thorough examination of tin ore by screen-

analysis should be undertaken, and this would

form an excellent subject for research at the

Camborne School of Mines. This system of

examining ores has been adopted with grati-

fying results at many copper, lead, and zinc

mines, and recently, as recorded in a paper

read before the South African Society by Mr.

Morris Green, for investigating the mode of

occurrence of gold in an unusually refractory

ore. Mr. Green's investigation affords a mo-

del which might well be studied and followed

by other seekers after exact information.

1 have mentioned that Mr. Wilkinson ob-

tained 42% of the cassiterite of the ore as a

first concentrate, assaying 32% metal. The
fact that this concentrate is of low grade sug-

gests another topic for discussion from the

point of view of its acceptableness to the

smelter. Tin extraction is still in the hands

of the smelters, as was copper in Swansea
forty years ago, and the mines are not fully

in touch with the details. Unless a mine-

owner smelts his own ore he never can strike

a balance between concentration and smelting.

A trifling modification in concentration might

mean an enormous saving at the smelter, and

a slight variation in smelting practice might be

of great importance to a mine. At the pres-

ent time it is supposed in Cornwall that the

smelter wants a black tin as free from gangue

and other mineral as possible, and much ex-

pense is incurred in dressing, as well as loss

of cassiterite, in attempting to attain this ideal.

Some smelters, however, are not keen on buy-

ing such material, probably because the high

priceleavesthemnoprofit. They prefer to buy-

lower grade concentrate, because the penaliza-

tion affords them a larger margin for their in-

genuity and activity. In Bolivia no attempt
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HURONIAN CONGLOMERATE.



I III MINING MAGAZIN1

is made to produi e .1 i oncentrate bigher than

metal, and the buyers al Liverpool and

1 [am j
in fi id \\ nli theii bai

gains. The question arises therefore whethei

n i> ble to smelt a tin i on< enl

% metal such as Mr. \\ ilkinson

produced. 1 am aware that tin oxide and

copper-iron sulphide cannot be compared as

to treatment, and that tin hasa strong affinity

for silica. The lattei fact is usually supposed

erwhelming against the presence of

much silica in a tin concentrate. Neverthe-

less 1 believe that the tin smelter is cognizant

of reactions which remove silica without the

abstraction of too much tin. Incidentally 1

would say that the mine managers in Corn-

wall do not make the most of their case when
low recovery in concentration is discussed,

for they fail to mention that much of the loss

is due to the attempt to meet the smelters'

supposed desire for a high-grade product.

There are also a great many problems in tin

smelting from the point of view of the market-

able metal produced that are not known to the

mine owner. It is possible even that some
metallic constituents of tin concentrate, that

are now penalized, are in fact desirable in pro-

ducing brands of tin required for certain speci-

fic purposes. The relative properties of the

varying grades of tin are little understood out-

side the circle of smelters, tin-plate manufac-

turers, and makers of bronze, pewter, and

other alloys, and it will not be until the mines

smelt their own ores or until some disinter-

ested metallurgist makes public his experi-

ence that such knowledge will be generally

available.

Edward Walker.
London, January 4.

Premature Precipitation.

The Editor

:

Sir— I am sorry that my letter in the June
issue was not sufficiently clear to Mr. A. W.
Allen. There was an extraction of 76' 1 % of

the silver and 95% of the gold contained in

the original ore. Mr. Allen wrote in the

February issue that about 76% of the valuable

content had been extracted. I think, when
he sees the above figures, that he will pardon

me for saying that he quite forgot to reckon

the gold.

In my opinion, the commercial question

should always be considered in a metallurgi-

cal test. The valuable content of an ore is

quite a different thing from the combined me-

tallic content. It is upon the latter that Mr.

Allen has based his calculations. In the pre-

senl i i, to take the sum ol the oi igi

nal gi 'id and i il> ei i ontents and to substract

fp im H the o) the gold and silver con-

i. in ol the 1
1 idue, and to calculate from

tlus the pi ge extraction of \ aluable i on

tent is quite erroneous. In this instance the

gold and tilvei must be separately estimated

at then commercial .due; the residue must

be estimated likewise. The result is an ex-

u. k tion of 85'.."
i ol thi valuable i ontent.

The question is raised by Mr. Allen as to

whether I am in a position to speak with cer-

tainty when referring to the use of charcoal

as a precipitant. I am simply going bj cur-

rent literature. J. E. Clennell, in ' The Cya-

nide Handbook,' writes in the past tense on

the use of charcoal as a precipitant (page 122).

( )n page 308 he says that " the method has

been used on several small plants in Victoria,

Australia, on a working scale." On the other

hand, II. \V. MacFarren, in ' The Texl -Book

of Cyanide Practice,' makes no mention of

precipitation by charcoal. The older text-

books quote Deeble's plant at I'.endigo, Vic-

toria, as an example of charcoal precipitation.

If this plant were still working it would have

been mentioned by Mr. M. W. von Herne-

witz in his article ' Metallurgy at Hendigo,'

which appeared in the Mining and Scientific

Press of August 17, 1912. I have been in

touch with practically all cyanide publications

for several years, and during the past two

years I do not remember reading of any plant

using charcoal precipitation. In these cir-

cumstances I think I am perfectly right in

saying that charcoal precipitation should be

mentioned in the past tense.

In remarking that had I agitated the pulp

with zinc shavings instead of the unfortunate

mixture supplied by nature " the zinc would

have gone into solution forming zinc-potassic

cyanide combinations," it does not necessarily

follow that I referred only to the double cya-

nide of zinc and potassium. I was explaining

to Mr. Allen, in a rather obscure manner, that

zinc under the circumstances was subject to

chemical change, whereas charcoal was not.

I iiixald F. Foster.
Prestea, West Africa,

November 27, 1912.

Nipissing.—In regard to the mill for the

treatment of high-grade silver ore. from this

mine, at Cobalt, Ontario, described by T. A.

Rickard in the June issue of this Magazine,

it appears that credit for the design of the

plant should be shared by G. H. Clevenger,

with Charles Butters.



ZINC PRODUCTION AT BROKEN HILL

By THEODORE J. HOOVER.

THE figures for 1912 are sufficiently com-
plete for the Broken Hill district to make
possible a fairly accurate estimate of the

total production of zinc concentrate for the

year. This will come to about 440,000 tons,

a decrease as compared with 1911 of 60,000

tons. An uncertain factor in the situation is

that several of the companies are storing con-

centrate, and it is rather difficult to distinguish

between the concentrate that was stored in

1911 and sold in 1912, and that which was
stored during 1912. For all practical pur-

poses, however, the above figure is accurate

enough for the present purpose.

companies not to produce beyond the require-

ments of the selling contracts. It is worthy
of remark that this tremendous increase in the

production of spelter from one district had no
marked effect on the price of the metal.

The chief purpose of any statistical inquiry

is to forecast future production. As the pro-

duction of this district will have a predomin-

ating influence on the market price of spelter

for many years to come, the matter is well

worthy of close study. The curve shown in

the annexed diagram was constructed on the

following assumptions :

1. That there will be no further large zinc

TOJVS
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4. The actual tonnage ol tailing accumu-
lated and stacked is a< curately known, and the

present rate at which tins residue is being

sumed is a mattei of positive knowledge. \\ e

can prognosticate with a fail degree ol a<

rai j when each plant will finish the ai i umu-
lated tailing available foi it, and from a sum
mation ol those end points, we can calculate

the curve of zinc-production from accumulated
tailing.

On these assumptions the curve shows that

the production for the years 1910, 1911, 1

1913, 1914, and 1915 will be very nearly

equal, and in the neighbourhood of 400,000 to

450,000 tons of zinc concentrate.

Putting together then all that we know of

the production to be derived from accumulated
tailing, ore blocked out, probable ore, and
miner's expectancy of life, we see that the

curve in the neighbourhood of 1915 begins a
rapid drop, and falls with about constant ac-

celeration during the years 1917, 1918, and
1919. In 1920 the zinc production of Broken
Hill reaches a level where it will be derived

exclusively from the current tailing being pro-

duced from ore mined and milled at that time.

Certain deductions can also be drawn, either

from the curve or the figures involved in the

construction of the curve, as to the future lead

production, and the present value of Broken
Hill mining companies' shares.

Output of Minerals in Great Britain

FOR five or more years past, the publica-

tion of the Government reports relating

to the output of minerals in the United
Kingdom has gradually become later, until this

year the detailed figures for 1911 have made
their appearance during the first week of 1913.

1 1 is not necessary at this time of day to plead

that statistics of production must be obtained

and given promptly if they are to be of current

value. We content ourselves with expressing

the hope that the Home Office will in future

afford proper facilities for the publication of

these statistics. As usual coal represents the

largest factor in the mineral wealth of the King-

dom : the output in 191 1 was 271,891,899 tons,

an increase of 7,458,871 tons over 1910. The
price obtained at pit's mouth averaged 8s. Id.

per ton, a figure practically identical with

that for the year before. Of the production,

64,5y9,266 tons was exported to foreign coun-

tries, the largest customers being France, with

10,272,959 tons and Italy with 9,223,081 tons.

In addition, 1,059,876 tons of coke and

1,612,741 tons of briquette fuel was exported,

and 19,264,189 tons of coal was supplied to

British and foreign steam tups. ( >f the home
sumpl i"ii 1 I, Im i,i i III tons was used in i i ikl

and gas manufai ture, and I ,6 ; ' i,
.'

I - i' in • fi n

In iqui :

The produi tion ol iron ore during I'M | was

15,5 19,424 b ms, an in< rease ol !9 1, 109 t( ins

i compared with 1910. The amount oi pig

obtainable therefri im was i,0 10, i 10 tons, oi

rathei more than half the iron produced in the

Kingdom. 'The North Yorkshire and the Lin
olnshire ores are carbonati . averaging 30%

metal,. uul the Cumberland ores are hematite,

averaging 50%. The imports of iron ore

totalled 6, 146,599, as compared with 7,020,799

tonsduring L910; the largest imports, 3,945,605
tons, came from Spam; the figures for 1910

were 4,S54,606 tons.

The output of black tin for 191 1 wa ; 7746
tons, of which 6246 was sold at the ticketings.

About one-half of that sold by private contract

probably came from the stream-works. The
amount of metal obtainable by smelting was
4872 tons. The aveiage metallic content of the

sand concentrate was 65%andof theslime 45%.

The production of lead ore shows a decrease,

the concentrate produced being 23,910 tons, a

fall of 4624 compared with 1910. The metal-

lic content extractabie was estimated at 1 7,990

tons lead and 118,395 oz. silver. The largest

producers were Mill Close in Derbyshire, Bolts

burn in Durham, Greenside in Westmorland,
Halkyn and Rhosesmor in Flint, Queensberry
and Leadhills in South Scotland. On the other

hand, the output of zinc ores has increased, the

figures for dressed ore being 17,652 tons, as

compared with 1 1,238 tons in 1910. The esti-

mated metallic yield was 6098 tons. The
largest producers were the Nenthead and Carr

Shield at Alston in Cumberland, and the Great

Laxey in the Isle of Man. During the year,

74,394 tons of zinc concentrate was imported,

the chief sources being Italy, Broken Hill, and

North Africa. The production at the Alston

and one or two other north country mines was

shipped to Belgium for treatment; in fact the

Alston mines are worked by the Vieille Mon-
tagne Company. The output of copper con-

centrate was 3262 tons estimated to contain

y>2 tons of metal. This was a fall of 916 tons

of concentrate as compared with 1910. The
Levant in Cornwall and the Glasdir in Wales
were the chief producers. The deliveries of

china-clay and china-stone during 1911 were

867,224 tons as compared with 8*27,441 tons

the year before. The figures relating to the

last-named minerals are not collected from

the individual pits, but from the shipments

by sea and rail.



JOURNEYS IN NIGERIA

A mining engineer's experiences, with illustrations by himself.

By J. B. RICHARDSON

JOURNEYS in remote parts of the world

are always interesting, and Northern Ni-

geria, especially the plateau region, has

been so much in evidence of late because of

the discovery of mineral wealth, that it will

interest those at home to learn what the coun-

try looks like and what is the ordinary life of

the people.

The Bauchi highlands, the plateau itself,

the surrounding hills, and the plains below
provide a wonderful variety of landscape and

It is a beautiful country, where Nature has
been allowed to take her own course and man
has always given way to her, not fought and
tussled at every turn. The black man waits

for the boiling torrent to subside before he

crosses it, and he walks round the bush or the

stone that lies in his path ; but now the won-
derful white man has come to build bridges

and to cut straight roads. It has wonderful

possibilities, and may easily become a fine

jewel in the crown of the Empire, if only the

l.aKe Chad

SOUTH ATLANTIC OCEAN

inhabitants. It is surely the most picturesque

and interesting part of an interesting region,

well populated with many different types and
races, all with their curious and characteristic

customs, their own peculiar arts and indus-

tries.

Whether it will become in time a second
India, as some forecast, it is impossible to

say ; but it is being rapidly opened up and
developed ; railways are being built, mines are

being operated ; there is a large influx of

British enterprise and capital, bringing a tide

of peace and prosperity such as the natives

have never known.

I 49

right men are given the task of cutting and
polishing.

It is a remarkable fact that if you were to

parade a hundred people who have transhipped

at Forcados from the ocean -steamer to the

river-boat, and were to ask those who found

it raining there to step forward, almost cer-

tainly the whole of them would advance as

one man.
That particular gateway to Nigeria is a very

watery one, and does not inspire the unhappy
exile with any of the pride of empire. As the

liner slowly and cautiously crosses the bar in

order not to bump too hard, and steams mourn-
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fully to her moorings off the i iovei nment sta-

tion of Forcados, the new-comers stand dis-

mally around, clad in mackintoshes and sun-

helmets, and survey the grey-green waters of

the delta with the dark low line roves

in the background and the heavy grej ikj

above, wondering it' tins melancholy scene is

ample of what the country offers in

the way nl landscape. The move expel ieni ed

travellers sit in the square comfortably yarn-

ing and drinking their last civilized dunks,

and, carefully avoiding the dismal, all-pet vad-

lampness outside, indulge in reminiscences

of home and the theatres, and cheer them-
selves with hope of future joys and merri-

ment.

should not be puni bed foi it." Notice too

the biitet tone of tin- mastei who wrote, ' This

boy is a thief, a liar, he i annol i ooh 01 keep

. lean, is lazy and has no sense, Otherwisehe
is satisfactory and as good a. tin average

steward boy." Another classic anecdote is

that ol the mess-cook who left " on account

of health—our health."

After some time spent with the negro repre-

sentatives of the Customs while they extract

much revenue, and having interviewed your

own particular agent, you hurry off to where

a confused mass of men, black and white, are

emptying the hold, and endeavour to collect

your belongings, vainly trying to check the

numbers against your invoices. Every minute

BVRVTV.

As soon as the doctor has boarded, a crowd

of launches and boats come laden with Gov-
ernment officials, traders, agents, black clerks,

and a throng of servant boys. The white men
join the group in the square, while the black-

clerks harass and question the wretched pas-

sengers, and the clean, newly-washed boys

proffer their books to all and sundry.

To the new arrivals the reading of these

books is amusing, as it shows the cynicism of

a long-suffering master or the obvious forgery

of a semi-educated black clerk. There is a

tale told of a boy who used to frequent the in-

coming boats week after week ; his book al-

ways gained a round of laughter but never a

job. Apparently a high official had earned

the spite and anifnosity of an army man, who
had named his boy after the official and then

gave him a reference to the effect that So-

and-so is the most damnable blackguard in

the world ; I hate the sight of him ; I should

like to beat the life out of him if I thought I

a ship's officer shouts at you to get out of the

way, the crew bump into you, and everyone,

down to the bugler, worries you for tips. But
at last you see all your kit piled on the deck

of the river-boat, probably with the things

most wanted underneath, mixed up with a

crowd of screaming excited niggers. Then
you clumsily climb over the side and board

the stern-wheeler, damp and perspiring, sad

to leave the last link with home, but relieved

to be settled with just your own belongings

all ready to hand.

The little river-steamer, like a glorified punt

with a house of cards on top and paddle-wheels

out of all proportion behind, casts off and

chugs away in the rain to a misty grey mass
of low buildings and wharves, pas3ing close

by the awful mangrove swamps that seem to

be the realization of some part of Dante's in-

ferno, with the slimy tentacled roots and the

inky ooze below, suggestive of evil and loath-

some forms of life.
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The line of buildings looms larger and

larger through the rain, and slowly resolves

itself into Burutu, the commercial port of this

part of the delta, where the Niger Company's
pallid clerks ceaselessly check and consign

thousands of kernels and kegs of palm-oil to

the factories in England, so that those at home
may be well supplied with soap. If you are

fortunate enough to be at Burutu in the day-

time you will discover what a tremendous

amount of articles you must have to make
yourself comfortable on your journey up river,

and you will probably spend a small fortune,

with the help and advice of the excellent sales-

men in the stores, on household articles, many

pans, which clink and rattle and kick up as

much noise as their owners' voices.

In great contrast to these are the crafty-

looking Hausa and Nupe traders, in their long

embroidered gowns and turbans, spending their

time in silent meditation or at intervals os-

tentatiously praising Allah, gabbling Arabic

prayers, of which they do not understand a

word. Then there are servant-boys going up-

river to look for work or returning to their

homes, peasant men and women who have

been down to the big stores for supplies, small

local native traders returning with their rolls

of cloth and cheap goods from Europe, fami-

lies migrating to towns higher up the river,

of which you will afterward find useless and

throw away. Again at Burutu you are bom-

barded with boys looking for work, and traders

trying to sell curios at absurd prices. Here

the lower deck fills up with its queer mixture

of black humanity ; the civilized natives, in

unnecessary spectacles, gaudy blazers, second-

hand topees, and much polished boots, mak-

ing themselves objectionable with their high-

pitched voices, covert insolence, and lazy air ;

their female belongings in rainbow-coloured

clothes from Manchester, inharmoniously ar-

ranged, gathered together; their quaint, sol-

emn-eyed offspring, poor little infants with

bulging stomachs and big heads, some dressed

in little European frocks or suits, the majority

quite naked ; and the women never without a

huge collection of cheap enamelled pots and

and a general filling of the flotsam and jetsam

of black humanity.

All these make up the native passengers,

who from the Christy Minstrel clerk to those

garbed in nothing but an unclean towel (a

toilet often absurdly finished by an umbrella

or cap) are chattering nineteen to the dozen,

bursting into inane laughter, and quarrelling

as hard as they can, grouped lazily, with their

food and household goods mixed up with the

European passengers' packing cases, and

whatever cargo and livestock is on board.

The native passengers are invariably bullied

abominably by the crew, who in turn are bul-

lied by the boatswain, usually a loquacious in-

dividual, and all are looked down upon by the

superior native engineer, who sometimes even

goes so far as to argue with the skipper, the
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wonderful being who somehow rules over this

mixed crowd and keeps it in a semblance of

ordei

.

The uative skippers and pilots of the steam-

ers that ply up and down tl to be

seem that thej have no use for clothes. Foi

tilling it is said a native < an buy here

igh bananas to feed him for a week two
. -and fish is to be had for the

trouble ol ca ting a hook.

The pastime of all the native youth is to

paddle into mid-stream t>> the passing steamers

in theii little dug-out canoes, and dive for

bottles, old tins, or small coins. They never

seem to feat the crocodiles, which are by no

means scarce, for unless it is then time to die

the native lie he I is that no i mcndile will touch

£n Route.

greatly respected for their skill and behaviour.

Whether it is that they have imbibed in the

past some of the spirit of the British captains

who discovered and investigated these waters,

or whether it is that they are a peculiar race,

it is a fact that they rarely lose their heads in

a crisis, and, unlike the average negro, show

the calm poise that one expects of a ship's

captain. This, together with the instinct that

allows them to follow the ever-shifting chan-

nel of the river, makes them—for the work in

hand—much preferable to a white man.

After a little while the mangroves and the

delta scenery generally become monotonous,

with the everlasting line of dark-green trees

only relieved by the occasional tin-roofed Ger-

man or English trading station or the pass-

ing of a down-going steamer. But, on the

second day, the main river is reached, a broad

placid stream with low banks and numerous

villages. The shed-like dwellings that form

these villages, with their palm-leaf thatch,

built in a long, straggling line broken by ban-

ana plantations and towering palms, always

with a. ju-ju post surmounted by some quaint

effigy or flying a pennant in the centre of the

village, stand out 'in strong colours and bold

relief against the dark foliage of the forest

trees.

Nature is kind to these villagers, for the

river teems with fish, the palms and plantains

provide all their physical needs, and it would

Ja^jt«

Boys Dii

man, and, even then, that the crocodile that

does kill man is no ordinary reptile but half-

human.
The river approaching Onitsha is nearly a

mile broad, the low banks are covered with

towering palms and splendid trees in gorgeous

blossom, masses of crimson and white.

Onitsha, the first important stopping place,

is the biggest station on the lower Niger, and

is a town of many years' standing, with a con-

siderable European population. The first
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thing that catches the eye as the boat draws
near is a large sign telling the passenger that

he may CABLE should he desire. Here too

you meet with the first hill, a low one, sloping

steeply to the river. It is on this hill, north

of the town, that the hospital and many of the

bungalows are built, separated from commer-

ce itarkel, Onitsha.

cial Onitsha and the native town by a suspen-

sion bridge, where the cable sign hangs over

a small creek.

The steamer is moored here for some time,

and the native passengers hurry to the market
place to replenish their stock of provisions and
to exchange gossip, while the European lands

to stretch his legs and stroll along the well-

made roads and gaze in admiration at real

English lamp-posts along the river side. Here
the servant-boys go to the market to get fresh

fruit and poultry, and the native bakers come
alongside to sell you white bread at an exorbi-

tant price. In an hour or two the inhabitants

of the lower deck and your boys come back,

your boys with very little change, measly
fowls or ducks, eggs, and a curious collection

of fruit : mangoes, which are delightful, but
best eaten in a bath, and green oranges, quite

sweet, belying the colour of their skins. Also
one curious fruit they may bring, soft and
luscious, the size and shape of a small marrow,
dark-green, with the inside pulp tasting of un-

ripe strawberries and cream, and a pithy cen-
tre not unlike banana.

Up to Onitsha it is easy to live solely on
provisions brought off the Elder Dempster
boat, but what with the climate, dishonest

boys, and the appetite engendered by sea air,

it is usual to have to start there to open tins

and live on the country. There is the tale of

a ham, expected to last almost to Lokoja, that

mysteriously disappeared in the night and al-

most caused a state of civil war on the boat.

The servants in a body accused the ship's

steward, who swore he had seen one of the

boys (whom he did not hesitate to name) eating

the ham at the ship's side at the dead of night.

Whereupon the whole native population on

WJ •'

WW .
\

££U ^'Alk

board divided into two parties—the one sup-

porting the steward, led by the chief engineer,

excitedly brandishing a large spanner, the

other by a large and bad tempered Lagos cook,

armed with the implements of his trade. For
a time it seemed from the pandemonium as if a

paltry ham-bone might cost several lives, but

European intervention happily averted such a

calamity by threatening to inflict the most aw-
f jl pains and penalties on both the suspects,

vho doubtlessly fraternized in cursing their

white masters.
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Soon attt-v Onitsha the rivei becomes at

tractive, dotted with little islands and little

hi ight sand) I
Fringe of i eeds.

The palm-trees diminish andalmosl disappi ar,

giving place to a forest much more homelike,

so that long re I the stream here look

I the world like the Thames neai Runny-
mede, and not strangely tropical at all. At

night also it is disappointing to find that the

moths that gather round the lamp are rarely

remarkable for size or colour, most of them
being of just the same species and size as

those found in England.
It is at night that the life on the river-boat

is both at its best and worst. In the early

evening, just after dinner, while still steaming

onward.it is at its best. Imagine a big house-

boat lit by electric light, slowly advancing up

a broad and stately river, a table in the for-

ward deck-space with coffee and liqueurs, a

gramophone playing pleasant music, the cool

night breeze driving away the heat and odours

of the day, and comforting a group of well-fed

men. True, it sometimes rains, and then you

will seek your bunk early, perhaps only to be

greeted by a steady drip from the roof. In

fact, in one stern wheeler it is said there is only

one place in which to sleep during the 'rains,'

and that is under the mess-room table, and

even that has the disadvantage of being abom-

inably draughty. Still, on the whole, if the

rain keeps off or the boat is in good repair, the

hour or so before tying up for the night is the

best of all.

Later in the night you experience the boat

at its worst, when all the lights, except the

riding lights, are out, and everyone has settled

down, the Europeans in their bunks and the

natives rolled up in blankets and cloths, com-

pletely covered against the flies, lying in heaps

and rows, looking like a collection of corpses

laid out for hasty burial. But they are unlike

corpses in the constant exasperating mumbling
chatter, broken at intervals by a cackling

laugh or a spell of so-called music, always with

the interminable chanting accompaniment of

the millions of frogs on the bank. The musi-

cian produces so irritating a tinkle that you

are sure to get up from your fitful slumbers

and call your boy, who, after you have awaken-

ed the whole ship's company by shouting for

ten minutes, will sleepily answer "Sah! Sah! !"

You tell him to threaten the player with mur-

der, or you may even confiscate the instrument,

the worst of which is like a glorified Jew's

harp, 2i ft. broad, in the shape of an ove±-

bent violin-bow, but someone is sure to start a-

gain just as you have dropped to sleep. Next

daj you will most probablj find that it is your
own boy who was playing most ol the time.

< >ne "I the most virulent of the many pests

on lio.ml an up e,omg boat is the hedging na-

tive clerk, who, trusting to the innoi i m e ol

the new. omers among the white men entering

the i ountry, sends begging letters setting forth

his misfortunes and stating his grievances in

ill hearted way, always winding up Ins

us screed by an appeal for money for

food, clothing, 01 his family.

The scenery becomes monotonous at tinn ,

but it changes pleasantly as the boat ap-

proai lies Mali. The banks becomes steeper

and more defined, the forest becomes less dense

and the clearings correspondingly larger, until

1 thili itself is reached, where there is quite a

large stretch of well-cleared ground, with num-
erous tin-roofed stores close to the landing-

stages, naturally the ordinary arrangement at

a depot of the Niger Company or one of the

other big trading firms. Although they cer-

tainly are not pretty, these bare square sheds,

their usefulness to both the white man and the

black compensate largely for their ugliness as

a feature of the landscape.

Idah is built on a low ridge, which ends

abruptly at the riverside in staring red cliffs.

Here you first find a good native market ; a

large open space, surrounded by grass huts

and sheds, under which, in gourds and neatly

woven baskets and mats, men and women
offer a curious collection of commodities

;

native-made cloth from Kano and brightly

coloured prints from Manchester ; all sorts of

food-stuffs, from balls of dirty-looking brown
dough, made of guinea-cornflower, to lumps of

sugar at ten a penny ; cigarettes and beads,

charms and medicines, all laid out for inspec-

tion ; with butchers and tailors, leather-w-ork-

ers and barbers all adding to the variety and
noise, the butcher especially, for he or one of

his assistants beats a tom-tom with great and
never-ceasing vigour, easily out-distancing the

noise of the pavement butchers in the poorer

parts of London with their ear-piercing ' Buy

!

Buy!! Buy!!!"
The disgusting bald vultures, the chickens,

and the yellow-dog, a whippet-like animal and

a bigger cur than any of his kind, all scavenge

together, sharing the butcher's leavings and

wasta corn. Together these three form the

native sanitary authorities of Nigeria.

As the steamer leaves Idah, the gleaming

line of red cliffs stands out, and for many
miles of the river forms one of the best land-

marks in the course of the Niger. Soon the

country becomes more broken ; the character-
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istic flat-topped hills of Northern Nigeria, of-

ten beautiful in profile, begin to line the banks.

The approach to Itobe is made particularly

fine by them. The long flat hills, one behind

the other, merge into the distance, gently

sloping down to the distant river, so that the

distant reaches are hidden and give the broad

stream the appearance of a long and winding

lake surrounded by slopes covered in green,

with now and then a patch of red ironstone

peeping through, and the fringe of splendid

forest lining the shores.

Above Itobe, and not far below Lokoja,

there are cotton plantations, the scenes of

Gold for India.—According to the yearly

report on the production of gold throughout

the world, issued by Samuel Montagu & Co.,

the output during 1912 is estimated at

£"98,000,000, being an increase of £"4,000,000

over the figure for 1911. The total import of

gold into India during 1912 is estimated at

£"27,800,000, a sum equal to 28 per cent of the

world's output. The reason for this large im-

port into India is stated to be the uninterrupt-

ed prosperity following on a succession of ex-

cellent rainy seasons. Consequently, the same
import may not necessarily be expected in

succeeding years. However, whatever the

energetic enterprise on the part of firms from

Manchester and elsewhere in the north of

England. On these plantations a single white

man, or perhaps a couple, will control a few

hundred natives and as many acres of cleared

forest. Here they spend a solitary existence,

perhaps for several years, with the sole recrea-

tion of coming to the river-bank and perhaps

seeing and greeting other white men in pass-

ing boats. Soon after leaving one of the lar-

gest of these, Lokoja comes into view.

(To be continued).

The Tin Output of Nigeria in November
is given as 638 tons of concentrate averaging

about 65/t> metal.

future may be in connection with general

prosperity, the Indian trader has recently be-

come aware of the steadiness of the price of

gold as compared with that of silver, and from
this point of view the expectation is that In-

dian demand for gold will continue. Messrs.

Montagu's report contains much interesting

information relating to the uses to which gold

is put in India. For instance gold leaf is swal-

lowed for medicinal purposes, though the scien-

tific reason for such an application is obscure.

An inquiry as to the ultimate use of certain

shipments of several thousand sovereigns re-

vealed the fact that a Rajah had the taste to

use them as centre pieces for each pane of

glass in the windows of his palace, and each

pane was a small one.
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METAL MARKETS
COPPER.

Average prii es ol i ash standard i oppei :

Do . 1912 No •
Dec. 1911

L2s. 2d. '."77. us. Od. £61. 3s. Lid.

ember seldom exhibits great a< tivity in

the copper trade, as consumers endeavour to

e theii stoi ks for' window-dressing' pur-

poses, and speculators prefer to be level dur-

the holiday period. This year the grave

political anxieties of Europe, and the fears of

tariff revision in America have assisted to de-

press the prices of standard copper. \\ e

have accordingly seen a fall from £ 78 to £ 74.

7s. 6d. for three months' copper. The selling

quotation of American producers has, however,

been kept steady at 17l cents and £82 for

electrolytic. Fears have been expressed freely

that refiners would be forced to accept lower

figures, but there has been no sign of wavering,

and the position has developed into a struggle

of endurance between them and the consum-

ers. Their policy appears to have been suc-

cessful. A sale of 10,000 tons to the Steel

Corporation at 17f c. has been announced, and

since then they have forced some European

buyers to pay £"82. This result has not been

achieved without sacrifice, for extensive pur-

chases of standard copper on the London mar-

ket appear to have been made with a view to

stimulate demand, resulting in a recovery to

£"78. At the same time electrolytic copper

has been shipped to European warehouses to

prevent undue accumulation on the other side,

and this accounts for the increase shown in the

figures for the end of December. Manufac-

turers show themselves to be short of supplies,

and have been calling for delivery of their pur-

chases with feverish insistency. But they still

continue to purchase with extreme caution,

with the dread of further political complica-

tions hanging over their heads.

TIN.

Average prices of cash standard tin :

Dec. 1912 Nov. 1912 Dec. 1911

£226. 17s. 8d. £111. 16s. lOd. £203 7s. 2d.

This metal has been consistently strong

throughout the month, having been little in-

fluenced by unfavourable factors, although the

level of prices must be considered high. Specu-

lative engagements appear unusually light

and consumptive demand is unabated. De-

mand comes chiefly from America, where they

have been buying direct in the Straits, and so

have deprived bears of ammunition for attacks

on the London market. Aftei the holiday ,

demand bet .mie urgent. I he I "ut. b ( rovern-

ni, ni announces that next year's Bam a

will be 900 tons more than at first intended.

SPELTER.
.\\ei.i "i i

iii.lin.u \ I'tands
:

Dec. 191 Nov. 1912 Dec. 1911

£"26. Os. Id. £26. 14s. 3d. £26. 13s. 7d.

There is little to report in connection with

this metal. Demand is good, but after last

month's buying movement the trade is well

supplied and prices have been kept steady.

The holidays have no doubt contributed to

prevent any considerable movement. Buyers

everywhere are reported busy.

LEAD.
Average prices of soft foreign lead

:

Dec. 1912 Nov. 1912 Dec. 1911

£18. Is. fid. £18. 4s. 7d. £15. 13s. 4d.

Prices were maintained steadily at or about

£18. 2s. 6d. until quite the end of the month,

when, support being withdrawn, prices re-

lapsed to £l7. 1 5s. Demand is quite satis-

factory for the time of year, and indeed the

inquiry for early delivery has been quite a

feature. The arrivals from Australia have

been large, yet no selling pressure is observ-

able. Now that stock-taking is over, a livelier

trade is expected. At the more reasonable

level of prices that we have reached, a broaden-

ing in demand is not unlikely. The syndicate

of blue lead makers in Germany has been dis-

solved, and an open market made for their

manufactures. As consumers have withheld

their purchases awaiting this event, more ac-

tive business is expected in that direction. It

remains to be seen whether this will be suffi-

cient to check the downward tendency.

OTHER METALS AND MINERALS.
Prices quoted on January 10 :

Silver.—29|d. per oz.

Platinum.— 185s. per oz.

Bismuth.—7s. 6d. per lb.

Cadmium.—3s. 3d. per lb.

Aluminium.—£"85 to £88 per ton.

Nickel.—£170 per ton.

Antimony.—£38 to £"40 per ton.

Quicksilver.—£7. 7s. 6d. per flask.

Manganese Ore.— lOd. to Is. per unit.

Iron Ore.—Cumberland hematite 26s. 6d.

per ton at mine. Spanish 23s. delivered in

England.

Pig Iron.—Cleveland 68s. per ton. Hema-

tite 82s. 6d. per ton.

Wolfram Ore.—33s. per unit



VARIATIONS IN ASSAYING AT THE ALASKA-
TREADWELL

By W. P. LASS.

DURING the months of April, May, and

June, 1912, special attention was paid

to the work of assaying the Treadwell

ores. More than 500 special assays were
made for the sole purpose of determining the

chance of error that enters into each deter-

mination, and what degree of accuracy would
be considered satisfactory for the three differ-

ent grades of ore : the mine-samples and mill-

feed, the concentrate, and the tailing.

To summarize the results of the following

ings in a 100-mesh screen, there are at least

5,348,811 particles; if one of these particles

be fine gold, it would increase the assay result

$1'12 per ton. The extent to which one of

these particles of free gold may influence the

accuracy of the assay can be estimated by a
consideration of the size of the mesh-opening
through which the sample passed.

For example, consider a 40-mesh screen,

having openings of 0'3734 mm. This cubed
equals 0'05206 cu. mm., which multiplied by

OASTINEAU CHANNEL, WITH TREADWELL ON THE SHORE.

tables, the average variation of one assay from
another on mine and mill samples, averaging
$3'46 per ton, was41'3%. The average varia-

tion of one assay from another on tailing

samples, averaging 32'7 cents per ton, was
20'6%. The average variation of one concen-
trate sample from another, averaging $68"79

per ton, was 7'6 per cent.

Being called upon to account for the above
variations, my conclusions are : The gold oc-

curs in Treadwell ores as free gold particles,

associated with barren rock. There are at

least 280,000 particles in one assay-ton of 40-

mesh sand. If one of these particles be tine

gold it would increase the gold content of the

ore $2T52 per ton. In one assay-ton of cubic

particles of the same dimensions as the open-

2, the specific gravity of sand, equals 0"10412

mg., this being the weight of one cube of same
dimensions as a 40-mesh screen-opening. One
assay-ton contains 29,166 milligrammes; this

when divided by 0T0412 gives 280,119 as the

number of particles in one assay-ton of ore,

when in the shape of cubes of the same size

as a 40-mesh screen-opening. Again, 0'05206

multiplied by 1S'38, the specific gravity of

gold, equals 0'957 mg., the weight of one cube
of gold of the same dimension as the opening

in a 40-mesh screen. ijj>18'60, the value per

ounce of Treadwell gold, multiplied by 0'957

equals $17'80, the deviation in dollars per ton

caused by a gold cube of same dimensions as

the opening in a 40-mesh screen, when in ex-

cess or deficit to one assay-ton sample of sand.

57
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\ 100 mesh screen has an opening of 1 3! 17

mm., which when cubed equals I I cu.

nun. in our cube ol the same dimensions as

an opening in a 100 - mesh screen. This

7264 multiplied by '. the spei ific gravity

G ore, equals i 3 mg., the weight

ol one i ube of ore passing 100 mesh, ["he

in one assay ton divided by

0'00? tals 5,348,811 particles of ore in

one assay-ton, when in the form <>! cubes of

the same size as an opening in a 100-mesh

screen. Again, 0'0027264 multiplied by 1838,

the specific gravity of gold, equals 0'0501 mg.,

the weight of one gold cube passing 100 mesh.

$18'60, the value per ounce of Treadwell gold,

multiplied by 0"0501 equals 93 cents, the de-

viation per ton caused by a gold cube of the

dimensions as an opening in a 100-mesh

screen, when in excess or deficit to one assay-

ton sample of sand. The greater the varia-

tion in value between the particles the greater

is the error; for instance, a $1 particle when
added to the value of the mill-feed varies the

result a great deal more than when added to

the concentrate. The variation in assays on

the mine-samples and mill-feed is greater than

the variation in tailing-samples, and this is

accounted for by the fact that the free gold is

high in the former and is to a great extent re-

moved from the latter.

The sample of concentrate averaging$68'79

in gold was crushed to pass a 120-mesh screen,

two fusions of h assay-ton each were made for

one determination or assay.

The following is a fair representation of the

results that are obtained in ordinary practice

from 10 different samples, all unknown to the

assayer.

Number of First Second
Sample assay assay Variation

1 4010 4341 3.31

2 6160 6408 248
3 6098 67 80 682
4 38'45 4134 289
5 6574 64'70 1'04

6 11638 10729 909
7 13705 14739 10 34

8 67 18 5933 7 85

9 6512 6057 4 55

10 35 55 3183 372

Average 6881 6877 521

The variation is 7'6%, figured on the aver-

age of the 20 assays and the average varia-

tion.

The following table represents the results

obtained in ordinary practice on 28 different

mine and mill samples all unknown to the as-

sayer. The samples were cut down by the

uh>si approved automatic samplers and the

final pulp was i i ushed to pasi a H" 1 mesh

screen, one fusion ol one .1 ;say ton being made

fi .1 eai h assay.

Numbi 1 ol First Si i ond
Sampli 1

'
' ») Vl "' "

1
5'58 6 41 11 83

> 0'83 1 1
• 062

3 1T78 L286 T08
4 11 1 65

> 1 I 20

6 I 96 10 t'31

7 020 141 1 1

8 in 8 06 L'65

g (i
1

' 124 0'62

10 351 082
11 6H 207 l 14

U 2'27 2'89 62

L3 2 27 062
14 062 083 0'21

15 620 124 4 96

16 351 l'93 (i I

'

17 3 31 J
-

93 0'62

is 5'78 165 I 13

19 496 4 55 41

20 372 3 51 021

21 2'89 289 00

22 620 289 3 31

23 1'86 145 041
24 269 289 10

25 103 1'86 083
26 145 207 062
27 227 3 93 166
28 537 1 86 351

Average 350 341 1 43

The variation is 4T3%, figured on the aver-

age of the 56: assays and the average varia-

tion.

A point of special interest is that though the

average variation may be great, the average

value of all the samples remains approxi-

mately the same. It is a compensating varia-

tion.

The tailing from the mill averaging 327
cents was crushed to pass an 100-mesh screen

and the assay-value reported upon four fusions

of 2\ assay-tons each, was as follows

:

Number of First Second
Sample assay assay Variation

1 28'9 269 020
2 165 351 186
3 248 331 83
4 33 1 310 21
5 41 3 351 6'2

6 186 269 83
7 372 331 41
8 37 2 351 21
9 341 248 93
10 53-7 475 62

Average 325 32'9 67

The variation was 20'6%, figured on the

average of the 20 assays and the average

variation.



ANCIENT MINE-WORKINGS.

By T. LANE CARTER.

T'HERE is this difference between the art-

ist who stands before the masterpieces of

antiquity and the engineer who contem-
plates ancient mine workings. In the first in-

stance the modern sculptor must acknowledge
that his art does not surpass that of the old

Greeks. But the engineer who looks at the

silver mines of Themistocles, near Athens, and
compares them with the mines of Michigan or

the Rand, can feel that we have advanced since

those old days. It has been my privilege to

stand on the Acropolis of Athens and to see

the marbles of Phidias, to look at the silver

mines of Themistocles, and, speaking as an en-

will be four. In other words the owners of

ancient mines always wish to make them as old

as possible, for age means romance, and ro-

mance is frequently a great aid in raising capi-

tal for mining ventures. Probably for this rea-

son in Mexico they try to prove that the'ancient

workings were mostly made by the Aztecs, and
in Rhodesia that the mines were successfully

started by King Solomon, and not by the Por-

tuguese adventurers of the Middle Ages.

The skill shown by the old workers in over-

coming their difficulties is often admirable. In

countries where slavery prevailed, mineral

wealth was no doubt won at an enormous sac-

AN ANCIENT (IliKfAUIUKl:

gineer, I must confess to a feeling of superior-

ity over the old Greeks.

Those who have seen ancient mine workings
have been impressed with the romance and
mystery that gathers round these deserted holes

in the ground. They seem to follow a well

known law of physics so far as the increase of

value with age is concerned. We are all ac-

quainted with the law of inverse squares. Heat
for instance varies inversely as the square of

the distance. So do the values of ancient mine
workings, in the estimation of the public. If

we represent the value of some old holes 100
years old, by one, then the value of these holes,

if it can be proved that they are 200 years old,

rificeof life. Fortunately for us, modern pumps
were not known in those days. Had not the

ancients been driven out by water, it is pro-

bable their operations would have reached many
hundred feet deeper. The problem of hoisting

the ore would have been solved, for greater

depth would have meant only more slaves and
more lives.

The method of mining varied in different

parts of the world. In the antiguas (or old

mine workings of Spanish colonies) the rock

was frequently soft enough to be worked with

picks and wedges. In Rhodesia the rock was
generally hard and one sees there occasionally

the evidence of how the Solomonites or Portu-

59
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guese, 01 whoe\ ei made these holes, broke the

On the h.m^Mi^ wall of an old mil

Rhodesia there was found by the pionei

co> ei ing of s i al inches thick, whi< li

had been made by the fires used bj the ancients

to heat the rock to 1 a. After the rock

had been raised toa high temperature the fire

would be drawn away and water would be

thrown against the face. This so chilled the

stone that it cracked off and the miners then

carried the gold-bearing material in small bags

on their backs up to the surface, where the

precious metal was extracted. In these close

underground passages, where fires were lighted

away, foi there are no signs ol >>ld dump 01

smelting works. Possibly these coppei car-

Inmates were used in the trade 1 il the day as a

paint, not to de< orate the wall ol a king but to

adorn the faces of native belles and young
warriors. Many of the old stopes and holes

are now caved in. 1 n some of the open excava-

tions large trees are growing. Over some of

the openings roots of trees have interlocked

and form a net-work so that earth has collected

and grasses have grown. Such places are dan-

gerous. I was standing on the top of the old

woi kings one day at a point that 1 considered

perfectly secure, when the ground gave way

0.
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Fig. 1. THE FALL IN THE PRICE OF SILVER.

to heat the rock, the loss of life from bad ven-

tilation must have been enormous. But slaves

were cheap in those days and this was a more

profitable way of killing your enemies than

running a sword through them in battle.

When they speak of ancient mine workings

people generally picture a gold mine, but in

Rhodesia I have seen interesting workings

made on copper and iron deposits. One of the

most interesting old copper workings is that of

the Bwana M'Kubwa mine in northern Rho-

desia, near the Congo Free State. This mine

promises tobecome a successful producer, after

an idleness of possibly hundreds of years. A
large tonnage of carbonate ore had been taken

out from a vein that averaged about 18 ft. in

width. The material was probably carried

and I fell. Instinctively I threw out my arms
and held my head above ground. Under my
feet I could feel nothing, and realized that I

was swinging in mid-air at the top of an ancient

stope. Fortunately the natives had a rope,

which they lowered to me. When I got on solid

ground I threw a lighted torch into the hole and

found that if I had fallen I should have landed

on some sharp boulders one hundred feet below.

On one place on the vein we found a cave

twice the size of an ordinary room, from which

the old miners probably extracted some high-

grade carbonate. The walls were covered with

carbonates of copper, and it was stated that a

large bunch of high-grade ore had been found.

Further investigation, however, showed that

the deposit on the walls was superficial, formed
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by the evaporation of the water that for gen-

erations had seeped into the cave.

The remains left by the ancient iron workers
in Central Africa are most interesting. How
old these little furnaces are, or the holes from
which the iron ore was extracted, no one can
say, but it is certain that for hundreds of years

'the iron age' has existed in Central Africa.

When I began to know Spanish America and
to study ancient mine workings, I remembered
the evidences of the iron age that I had seen

in Central Africa, and could not help thinking

that a page of history would have been written

differently had the ' iron age ' really existed in

Peru and Mexico when Cortez and Pizarro

Fig.?. J Mexican Antigua.

with their pirate bands overthrew the civiliza-

tions of these ancient peoples. The reason that

Cortez and his cruel adventurers overcame
Montezuma and his armies, was that the

Spaniards were armed with iron and steel can-

non, while to the Aztecs iron was unknown, an
ignorance that proved fatal when their bronze
weapons clashed against the steel swords and
armour of their adversaries.

Anyone who crawls through ancient work-
ings, studying the incrustations of the walls

deposited there from solutions that have evap-
orated, will feel thankful that he did not mine
in the olden times. Then it was a disgrace to

be a miner, and the profession of a mining en-

gineer was only fit for a slave. While pitying

the lot of the miserable human beings who made
these excavations, we realize that on their work
and experience modern mining is built. Out
of the ladder and bucket has gradually been
evolved the winding engine, which whirls men

and ore at twenty miles an hour to and from
great depths in the earth.

Mexico has some of the most ancient mine-
workings in the world. Promoters have been
as eager to assert that these old workings were
mines of Montezuma as men in other parts of

the world have tried to prove that their mines
once belonged to King Solomon. You have
no idea how often thousands of dollars of stock
in a new Mexican company has been sold, after

an eloquent address by the president of the com-
pany, stating that they had after long search
found out where the Aztecs got their wealth,

Porphyry

t r >^ vk Uran//e

Fig. -3. Old Working:

and for that reason had determined to call the

company the Montezuma Gold and Silver Min-
ing Company. In many cases the gentleman
may have been perfectly honest in his belief

that the antigitas, which constituted their mine,

would prove of great value in depth. Being a

man with no mining training or experience, he

was notable to judge the possibilities. So many
people have got into trouble through these

ancient workings that it is about time to state

that a series of holes in the ground does not

prove that there is a mine underneath. There
are a number of points to be considered in this

connection.
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In the first place,we have aorei ordstoshow

the profit and lo I on the I
taken

out by the ancients. In most cases labour was

cheap, and they might have worked al a loss

long time, hoping i ly to strike a

Then too we have no idea of their working

in those days. < )f one thing we are cer-

tain, ami that is that labour was fai less ex-

pensethan now, and in some cases it is doubtful

if we can work more cheaply on a small scale,

even when we employ machinery.

Then again when considering the value

these mines had in the past, especially in

Mi cico, attention should be given to a condi-

tion shown graphically in Fig. I, which gives

the fluctuations in the value of silver. The

drop in the price of silver sine I
>> is one of

the most striking facts in the history of metals.

The miner producing silver from an antigua

in Mexico in 1902 received about 52 cents per

ounce for his product, while a price at least

double was given to the ancient worker. In

these days of cheap silver, when the dollar or

the five-shilling piece is despised, we do not

appreciate the feeling of awe with which people

looked upon silver in the middle of the last cen-

tury, when it was worth 5s. 6d. or $1'30 per

ounce. An old gentleman in Chicago told me
he well remembered that when he was a boy

the school-master brought eight new silver dol-

lars to the school and showed them to the

scholars as curiosities.

We frequently make a mistake in not giving

the ancient workers full credit for their skill in

mining and metallurgy. We are inclined to

thinkthattheyworkedonlyfabulouslyrichores.

This is a mistake. Of course, they found bon-

anzas, just as we do today, but the average value

of their output was not as high as the imagina-

tive mind of the public supposes. It is true

some great mines have been found beneath old

workings, but there have also been some bitter

disappointments. All that I wish to bring out

is the fact that one must use caution and make

a thorough examination of antiguas,not jump-

ing to the conclusion that these old holes with

a romantic past will lead to a fortune every

time.

It is surprising how extensive the Mexican

an tig itas are, especially in a mountainous coun-

try where wide veins of silver-gold outcrop. In

that country I 'have seen cavern leading into

cavern, from which hundreds of thousands of

tons of ore have been taken, some by the Aztecs

and more by the Spaniards. These old miners

selected the ore, and left in the stopes thous-

ands of tons of stuff that was too low-grade

foi them, but which is readily taken out and

treated in these days of the cyanide processand

high extraction.

In tin antigua in Sonora, Mexico, 1 noted

how the an. lent niniri , took .ml a pillai m a

ll,i i . shown in Fig. 2, where \ B is

a pillar of rich ore that is to be robbed. Pieces

of stout timber,CD, were firmly placed against

thepillai AB. [*hen lagging as at 1,2,3,4, i,6,

was laid across the timbers,and loose rock, EF,

was piled against the pillar, A B. Rich ore in

the pillar was then taken out tlnougli the drift.

Before they succeeded in getting all of this ore

away theymusthave been frightened, for a little

of it still remains. The pack-wall, however,

has set so firmly against the ' hanging ' that it

is almost as effective as the pillar A B would be

il ii had remained. This work was probably

done by early Spanish miners.

At times one can get a good idea of the ec-

centricities of vein formation in these old work-

ings. In Fig. 3 I give an example. In this

case the lode was valuable enough to warrant

the removal of everything from foot-wall to

hanging wall. Tins does not happen often. As

a rule the old workers have gone through these

veins extractingthe higher grade material only,

and in looking at their handiwork, one is re-

minded of the operations of a mole.

From time immemorial these ancient mine

workings have been shrouded in myth and

superstition. It was not without reason that

the miners of the Harz peopled the mines with

malicious gnomes and prayed to St. Nichol and

St. Cobold before descending into the depths.

In Mexico around every antigua extraordin-

ary stories have grown, especially if the holes

weredug by Aztecs. These, of course, make the

amount of the precious metals, said to have been

extracted, simply fabulous. Tradition has it

that in some of these antiguas the miners were

buried by the caving of the hanging wall. In

such cases it is common to find that the natives

believe the workings to be haunted by the

spirits of the men killed many years ago. In

one case the present-day workmen broke into

the old stopes and found skeletons of victims

buried in a mine accident. In this case the

tradition was founded on fact.

The ancient mine workings can be of great

service to the engineer if he will use his com-

mon sense and not allow romance to blind him.

The fact that thousands of tons of ore have

been extracted in the past is an excellent sign,

but not a conclusive one that much ore still

remains. The engineer should use the same

caution and care in investigating an antigua

as he would employ in opening up a new mine.
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PRECIS OF TECHNOLOGY
Major's Classifier.—In our last issue we gave some

figures relating to the performance of low-speed Chi-
lean mills used for crushing gold ore at the plant of

the Minnesota company at Maitland, South Dakota.
At this plant a new type of classifier has been intro-

duced by Edmund Major, the metallurgist in charge.
This is described in the Engineering and Mining
Journal for November 23. The machine consists of
a drum, which revolves at 1J to 2 revolutions per min-
ute, with openings at each end for feed and discharge,
and divided into two or more compartments by cir-

cular ribs. In the illustration there are two compart-
ments, separated by the rib B. Longitudinal ribs C
are fixed on the interior of the drum. The pulp is in-

troduced through thelaunder/1 into the first left-hand

compartment. As the drum revolves, the pulp is

agitated by the ribs C, which finally catch the coarser
sand and carry it upward. As the ribs rise, the sand
in them is washed by sprays H, and subsequently re-

All varieties of banded ironstone contain primary
quartz as an essential constituent, although the amount
may be small. It is confined to layers running parallel
with the banding of the rock, and is distinct from the
veins and patches of secondary quartz frequently found
especially in regions of shattering. This secondary
quartz is usually glassy, while the primary quartz of
the bands is dull and flinty. The commonest variety
of the rock consists of alternate layers of flinty quartz
and dull brown oxides. Occasionally, near granite
contacts, the primary quartz has been given a glassy
character. As regards association of gold with quartz,
the author's experience is that auriferous secondary
quartz tends to become rapidly impoverished with
depth. On the other hand, the gold found in the
bands of iron oxide is more persistent. In prospect-
ing the ironstone, care must be taken in panning, for
as the gold is very fine it is apt to be lost. It is not
clear as yet whether the gold in the ironstone is al-

ways a surface enrichment or not, for in some notable
cases the lower part of the orebody has been much

ffliffiM
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moved by sprays G into a trough, from which they
are discharged into one or other compartment of the
launder D. The finer material passes over the parti-

tion into the right-hand compartment of the drum, in

which the longitudinal ribs are set in a different way,
so as to catch everything that is not slime. The sand
that is thus caught is raised and discharged into the
other compartment of the launder D. The slime over-
flow is discharged through the opening E. The ma-
chine in use at the Minnesota treats,jnaterial ground
to pass 30-mesh, and produces (1) cdmrse sand that is

re-ground, (2) fine sand for leaching, and (3) slime for

agitating. It measures 6ft. in diameter by 7ift. long,
and treats over 200 tons of solid per day. The cost of

construction and maintenance is low, and the amount
of power consumed is small.
Banded Ironstonesof Rhodesia.

—

Inthe Rhodesian
Mining Review for November 13, F. P. Mennell
commences a series of articles entitled :

' Practical
Notes on Some Rhodesian Ore Deposits.' The first

article deals with orebodies found in the banded iron-

stones. A large share of the attention of prospectors
has been given to these rocks, and in several cases im-
portant gold deposits have been found in them that
were not known to the ubiquitous ' ancient.' On the
other hand the rocks occurring in a great many local-

ities carry too small a content to be of any economic
value. The author has sampled this class of deposit
in practically every district of Matabeleland and Ma-
shonaland, and has been able to deduce certain gen-
eralizations as to the nature of these auriferous iron-

stones.

richer than at the surface. Some bodies have exhib-
ited great enrichment at the surface and have been of

low grade below, while others have yielded nothing
but ore of average grade throughout. The chances
are that lodes formed in the vicinity of granite con-
tacts are more persistent in depth than elsewhere. The
alteration in the characteristics of the banded iron-

stones at the water level is much marked, so much so
as to make many prospectors believe that they have
got into a different formation. The change to sul-

phides is not always immediate, for in many cases the
red and brown oxides give way first to magnetite,
especially near the granite. The sulphides near the
granite consist largely of pyrrhotite, and often arseno-
pyrite. Wherever arsenical sulphides are present, the
oxidized zone above contains scorodite.

We quote the author verbatim in his summary of

promising features: " Generally speaking, as will be
inferred from what has already been said, the most
promising deposits seem to be those in which the gold
is fine and not intimately associated with vein quartz.

Rise of values where the iron is in greatest quantity
seems on the whole a good sign, but at the same time
it is not usually the variety of the rock which is al-

most solid iron ore that seems most often to turn out
workable. Very jaspery ironstone does not usually

carry gold. All the same, it does not do to neglect

sampling any kind which is at all likely to be mineral-

ized. Greenish copper stains are perhaps to be re-

garded as a good indication. Proximity to the gra-

nite is a favourable feature. As regards the charac-
ters of the rock in bulk, occurrences with a fairly
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straight course along the sui

to follow underground, but appeal to be mo
tent in value. Provided the gold is there, the harder

the rock, or loss altered and broken up, the bettei ap
pear to be the chances ol a deposit in it proving valu-

able."
Concentrating Tin Ore. At I

ol the Institution of Mining and Metallurgy, W
Wilkinson read a paper giving his views ol the

ncy ol present methods in vogue in Cornwall
concentrating tn d Suggesting hhmiis for mi-

During the two years of his

of the principalship ol of

at Camborne, Mr. Wilkinson conducted manye
men is on concentration. F'art of In

voted to a discussion of the relative merits of vanning

and chemical assay, and this contained nothing new
On the other hand, his remarks about i oarseand fine

mention to an aspect of the sul

too often neglected.

Mr. Wilkinson II il -ir of much
coarser crushing than at present in vogue. At Dol

coath, a 30-mesh screen is still used but at some of

the newer plants coarser screens have been introduced.

e South ('nifty mine, for instance, the mesh
nowadays used is 1 I \t the King Edward mine,

belonging to the Camborne School, the author used a

4-mesh screen, and sent the whole of the discharge

over a Buss table The concentrate thus obtained

contained 42% of the cassiterite in the ore and assayed

metal. The first middling was screened and the

oversize crushed, and the whole sent to an upward-

current classifier. The second middling was screened,

the oversize rejected as being of too low grade, and
the undersize sent to the same classifier. The slime

and fine sand were sent direct to the classifier. This

classifier dealt with about 84% of the original weight

of the ore, and 56% of its original metal content. It

separated the material into slime and sand, the former

being treated on round tables, and the latter on Frue
vanners Owing to incompleteness of the plant, the

further recoveries were not as great as they otherwise

might be, so that the paper cannot be taken as the

full results of successful practice. But it will serve its

purpose in drawing attention to numerous views and
ideas worth v of discussion and further experiment.

The Gitsham Cyanide Process.— In onr November
issue we gave a short reference under ' Current Liter-

ature ' to the modification in the cyanide process in-

troduced in Australia by J. Gitsham. A discussion of

this process appears in the Mining and Scientific

Press for November 23, written we expect by M W
von Bcrnewitz. late of Kalgoorlie. and now on the staff

of our San Francisco contemporary The writer says

that this new variation of the cyanide process is at-

tracting a good deal of attention in Australia. He
quotes the Journal of the Chamber of Mines of Vic-

toria as follows : "A subject of interest to the mining

communitv is the process of the Gitsham Gold Ex-

traction Co It is claimed for this process that it will

extract gold from refractory materials where the

cvanide process has wholly or partly failed. Antimony
and copper ores are readily treated by the solvent,

which is a weak solution of hydrocyanic acid. The
company has treated at a profit about 4000 tons of

material at Costerfield. Burke's Flat, and Clonbinane,

which has been a stumbling block to many cyaniders.

Experimental work on pyritic tailing from various parts

of the Commonwealth has shown excellent results, a

notable case being tailing from Randall's. Western
Australia, which needs no comment. Unlike the

cvanide solution, the Gitsham solvent is a weak acid,

and it i

i laimi .1 that owini : iterial can

b li i b othei '.'.
i

' Id requin

agitation The leration ol the

h, an,l a\ ei > i from -10 to

i
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i
i

. ay claim

that, given on ore partly i to the cyanide

treatment, then proct i will c,i w ' an increased ex-

and '
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, n on i lean material

the com ol i bemii als are li , tl il
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i eption be

containing carl ionati i il lime, and bo fai

mi i thi type of

material is verj rare, il is not a se s matter, The
control and testing ol the solvent is soon learned by

the man " ! ivera itell fh< o impany has

i perimental work foi the past eighteen

months, and is n m of the metal-
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lementary details

given in a recent issue ol the Kalgooi lie Miner :

" The
procesi oi the use oi an acid solution formed

by the combination of potassium cyanide and iuI

phuric acid, giving rise to hydrocyanic acid. Its

strength varies from 05 to 1', and is worki

the same system as ordinary cyanide The solutions

are allowed to percolate in the ordinary way, but be-

fore passing through the extractor box they are drawn
off into a solution of lime-water, whii b regenerates the

le and make thi Union ready for precipitation.

Should the solutions be used in the weak state, a little

cyanide is added at the head of the zinc-box and the

solution brought up to about 08°,,. After passing

over the zinc the solutions are again made acid and

applied to the ore.

"The following equations show what the inventor be-

lieves reallv takes place :

2KCN • II So, K S< > , t 2HCN
4HCN I

2Au 2HAu(( N) a H
after the zinc box :

Ca(CN) ,
-; M ,S< ', ' aS< ', + 2HCN

or 2KCN II .so, - K.S<>, I 2H( N
"The metallurgist of the company claims that all

copper ores, likewise antimony, bismuth, and arsenic,

are insoluble, and do not affect the solution and its

selective action for the precious metal. Even the

most refractory copper carbonate, with mixed oxides,

has been successfully experimented on. About four

thousand tons of ore, containing antimony and copper,

have been treated by this process for a yield of ^1600
worth of bullion, of an average value exceeding £4 per

ounce.
"Although verj delicate, the proa is easily con-

trolled by a chemist, the important feature being 1 tie

combination point of KCN and 11 -' >, Some ores

have quite enough acidity to generate with the cyanide

the acid. When the latter is in excess it is removed
or neutralized. When; not present, the use of sul-

phuric acid is resorted to. The inventor (Mr. Gitsham)

claims to be able to treat ores which have before not

been amenable to the cyanide process. Costs are from

3 to 6s. per ton on the most refractory types. The
process has been patented in the principal countries of

the world, and the shareholders have decided to raise

the additional capital necessary to introduce it in min-

ing fields outside the Commonwealth. With this ob-

ject in view, G. Gitsham and T. II. Davies are shortly

leaving for London. As far as Australia is concerned,

the company announces that they are prepared to deal

with mine-owners on a royalty basis."

The suggestion recently made by W. D Williamson,

in a communication to the Journal of the Chemical,

Metallurgical, & Mining Society of South Africa, is of

interest in this connection. Mr Williamson states
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thai the addition o( sulphuric acid to a solution con-

taining the double cyanide of copper will cause the

following reaction :

Cu„(CN).,.2KCN + H.,S0 4 = Cu.,(CN) 2 + K 2 S04

+ HCN.
The insoluble copper cyanide can be separated by fil-

tration, and the filtration neutralized by a slight excess

of alkali. It is obvious, however, that there is still

cyanogen in the copper precipitate which ought to be

recovered if possible. If the precipitate be suspended

in water, and treated with hydrogen sulphide, the fol-

ing reaction occurs :

Cu 2(CN) 2 + H 2S = Cu 2 S + 2HCN
The solution resulting from filtration of the mixture

can then be neutralized with alkali and used as solvent

for fresh ore. The two reactions can be combined by
adding sodium sulphide and the requisite amount of

acid to the cupriferous cyanide solution, with this re-

action :

2KCN . Cu„(CN)„ + Na2S + 2H.,S04 = Cu.2S +
4HCN + Na.,804 + K 2S04

The precipitated copper cyanide carries down with it

the precious metals, and can be collected, dried, and
shipped to the smelter. The clear liquor is then neu-

tralized with a slight excess of alkali to combine with

the free HCN.
An obvious drawback of both of these processes is

that any attempt to neutralize an acid sulphate solution

by the addition of milk of lime will cause the formation

of a copious precipitate of CaSO^ . 2H 20, which
occludes considerable quantities of cyanide and which
is too fine grained to permit filtering and washing un-

less the solution is kept cold and allowed to stand

several days during precipitation. Since the hydrate

of calcium is only slightly soluble in water, being less

soluble than the sulphate, any attempt to neutralize in

this way would greatly dilute the cyanide solution. It

might prove feasible, however, to use dried or ground
slaked lime for neutralizing, drive off and collect the

HCN gas, and allow the sulphate solution to run to

waste, or to otherwise modify the process so as to re-

duce it to a better working basis.

Sulphatizing Copper Ores.—The December Bulle-

tin of the American Institute of Mining Engineers

contains a paper by Utley Wedge, describing the work
of his roasting furnace in connection with the produc-

tion of copper sulphate direct from copper ores whether
sulphides, carbonates, silicates, or oxides. The ques-

tion of extracting copper by wet methods is engaging

the attention of metallurgists in America, where many
deposits are at present lying neglected on account of

the scarcity of fuel and absence of flux. Mr. Wedge
has been able to regulate his furnace in such a way as

to produce a large proportion of sulphate of copper
;

and by adding iron pyrite to oxidized ores, to make the

latter amenable to the same treatment. Previous in-

vestigations have ascertained the various reactions of

roasting copper ores, and the temperatures at which
they take place. Copper sulphide, CuS. decomposes
into Cu 2S and sulphur, at temperatures above 350°C.

From that temperature to 500^, the Cu 2 S is converted

into oxide and sulphate, while at a still higher tem-

perature it is decomposed with the formation of oxide

of copper. Other sulphides containing copper behave
differently, but the above gives an idea of the general

tendency. In roasting for the production of a copper
compound soluble in water (sulphate), the formation

of oxide of copper is the chief obstacle to overcome.
The presence of iron sulphide assists in sulphatizing

the copper oxide formed. At temperatures below
600°C, some iron persulphate is formed, which at tem-

peratures above 530CC roasts to Fe 2 ;1
and SO a . The

1—6

latter may combine with the CuO to form CuS04 , or

the copper oxide may react direct with the persulphate

with the production of Fe 2 ;
, and sulphate of copper.

The portion of iron sulphide that roasts to Fe 2 ;
, is of

some assistance in sulphatizing the oxide of copper, as

at a temperature between 500° and 750°C, the iron

oxide acts as a catalytic agent for the transformation of

sulphur dioxide to sulphur trioxide, which latter in turn

tends to combine with the copper oxide to form sul-

phate. Mr. Wedge, acting on these principles, has

conducted a large number of experiments on a variety

of ores, and he gives the results in his paper. One of

the most interesting was with a low-grade copper sili-

cate assaying 1 86% copper and 2 79% iron, with only

a fraction of sulphur, and most of the gangue silica.

An addition of 6% of iron pyrite was made and the

mixture roasted. The resulting material contained

95% of the copper in soluble form. Leaching could

be done readily, with 1 ton of water to 1 ton of ore,

and the solution so obtained could be used on succes-

sive charges until a strength of 15% CuS0 4 was
reached. At this point the iron content was only 01
per cent. The general results obtained by all these

experiments indicate that this means of securing a

sulphatizing roast promises to be of economic impor-

tance.

Cyanidation of Slime.—Prompted by the recegt

judgment in the United States, the effect of which is

apparently to throw all filter processes under a Moore
master patent, the Engineering and Mining Journal
in its issue of November 30 discusses alternative pro-

cesses for removing auriferous solutions from slime.

The article mentions that, for some time, and quite

irrespective of this judgment, many cyanide metallur-

gists have been dissatisfied with filter processes, owing

to the highcostof installation and operation, and have

proposed, and in some cases adopted, the decantation

system once more. Such plants as have been erected

recently on ihe old principle employ a very different

process from the old original decantation, and, in fact,

employ the continuous process involving successive

thickenings and dilutions, a number of strengths of

solutions being used, the lowest being extremely dilute

and practically barren. Where water is plentiful and

where weak solutions can be used, it is possible to em-

ploy the continuous decantation process without fil-

ters, but where stronger solutions are required, as is

the case with silver ores, the filter must be used as an

accessory.

The Mining and Scientific Press, in its issue of

December 14, discusses the New York paper's pro-

posal, and shows the limits of the applicability of de-

cantation to slime, arguing that such an alteration of

practice would be reactionary and atavistic. We quote

the views of our San Francisco contemporaryatlength.

The first great step in successful treatment of slime

was the application of filtration to the problem. Fine

material may be treated by decantation, but filtration

introduces notable economies. The reason, as also the

limitation to successful application of decantation, is

not difficult to see when the behaviour of finely ground

material in solutions is analysed. There is more pore

space in a fine mud than in coarse sand settled in

water, but the spaces between individual solid particles

are narrower. It follows that the channels or open-

ings through the mass are smaller and more tortuous.

The mass is less permeable, and to obtain the same
rate of flow extra force of some sort must be given to

the liquid material which it is proposed to pass through

the mass of solid particles. In settled sand the open

spaces are sufficiently large to permit gravity alone to

pull solutions through the mass at a rate that makes
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sliming for successful those in which the
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t his Hold and silver that the ore is slimed In

practical operation of treatment pi ml
trate is cyanided, it is universally true that the sul-

phides are found to require more time for treatment
than the other material. The relations of the vail

to base metal arc closer, and complete solution of the

gold and silver is harder to obtain. In continuous
agitation an iiion. the first pa

are sulphides, and with them goes much of the gold
and silver. The result is that the material which
should receive the longest treatment really escapes
lrom the system first, and there seems no general way
to avoid this without completely destroying the pro-
cess itself. The old process of decantation is available

for coarse material ; continuous decantation can be
used on coarse and finer material and is useful for

taking off the richer solution before vacuum filtration

For slime the best treatment is by filtration, and for

general use the adoption of decantation would be a
backward step, however helpful it may be in special

cases or in combination with filtra

Sorting at Surface.—The decision of the metallur-

gists of the Consolidated Gold Fields to abolish the

sorting of ore at surface at Knights Deep draws atten-

tion again to the relative advantages of close sorting

as against large tonnages of lower grade ore. The
South African MiningJournal for November 30 and
December 7, discusses the question in detail in its ap-
plication to the new policy at Knights Deep. As we
record in our 'Company Reports' this month, this

mine is essentially a low-grade one. The extraction is

only 17s 5d. per ton milled, and the working cost is

lis. 6d. A few months ago the Simmer East was ab-
sorbed. For some time these mines have had a joint

mill containing 400 stamps, 270 being used by Knights
Deep, and 130 by Simmer East. The whole of the 400
together with the 9 tube-mills is now under one con-
trol, and the plant now ranks as the fourth in size on
the Rand In October over 100.000 tons was crushed.
There were only three other companies to exceed this

figure: Randfontein Central 217.089 tons. Crown
Mines 167,800 tons, and East Rand Proprietary 148,500
tons Hut from the point of view of gold output,
Knights Deep ranked only 11th with £81,981. Four
mines, the Ferreira Deep, Robinson, New Modderfon-
tein, and Village Mam Reef, exceeded this output,
though treating less than half the tonnage. The
monthly capacity is now being increased to 120.000
tons, by the addition of two more tube-mills. Sorting
at surface has never been largely employed, but a
great deal of discard has been employed for packing.
The great width of the deposit does not afford much
scope for surface sorting. At the Simmer East the ore
is of different character, for the main gold-carrier is a
thin and rich grit, and more harm than good is there-
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sequently the average content would not be substan-

tially increased by more vigorous sorting. In looking

>nh the returns by various companies, it is clear

that the largest amount of sorting is done by the com-
panieswithl est-grade ore. It will thus be seen

that the abolition of sorting at a low grade mine is not

due to an unreasoning big tonnage craze. Our con-

temporary is on the side of the big mill, the abolition

of sorting, and the consequently prolonged life of the

mines, having at heart the continued prosperity of the

great South African community, rather than the inter-

ests of European shareholders whose only desire is to

reap as big profits as possible in the shortest time.
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Mineral Hill Silver-Lead Deposit.—In the Novem-
ber issue of this magazine, our Melbourne correspon-

dent gave a few details relating to the silver-lead de-

posit at Mineral Hill, New South Wales, or ' Iodide
'

as it has since been re-christened. As this deposit

promises to be of great importance, we quote herewith

from a report made by E. F. Pittman, appearing in

the Australian Mining Standard of November 7.

Mineral Hill is situated almost in the centre of New
South Wales, 40 miles north of Condobolin, and 120

miles southeast of Cobar. The map on the opposite

page shows the position. The hill itself is one of

small elevation, and it consists on the surface of hard
rocks, chiefly iron-stained quartzites and jaspers. In

places the iron oxide predominates to such an extent

as to form a limonite ore, and the whole structure is

in fact a characteristic iron cap. When the first pros-

pecting shafts were sunk in 190S, blue and green car-

bonates of copper were found, together with some
galena, and parts of the surface gossan assayed as high

as 65 oz. silver. Some shipments of copper ore were
made, but as no continuous body was discovered,

operations were suspended. In the subsequent year

S.W

Mineral Hi

iron cap

showed lead varying from 20'8 to 41'6%, silver from
21'4 to 125'4 oz., and gold from to 10 dwt. After

all smelting and freight charges had been deducted,
the amount received totalled £9313. Naturally the

ore shipped was picked from the richest parts, the

parts of lower grade being either left standing or
placed on the dumps for future consideration. Con-
dobolin is the nearest railway centre, and no doubt a
connecting line will eventually be constructed. In that

case Lithgow coke would be available and smelting

could be done on the spot.

The rocks in which the deposit occurs consist of

gritty sandstones and slates, probably of Devonian age.

From 10 to 12 ft. of slate is usually found on the hang-
ing wall, and above are porous sandstones. In the

orebody itself these have been changed to hard and
dense silicious rocks, such as are found in the outcrop,

as already mentioned. On the eastern and northeast-

ern side of the bill, the rocks are highly metamor-
phosed, having almost the appearance of felsites. The
cause of this metamorphism has not yet been discov-

ered. Further to the northeast is another hill with an
iron cap, and if reliance can be placed on the present

Parker's Hii

iron cap

materialinterspersed.
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MINERAL HILL ORE DEPOSIT, NEW SOUTH WALES.

another shaft was sunk, this time on the southern side

of theironcap. Here a friable oxidized ore was found
below the cap, containing varying proportions of car-

bonate of lead and chloride of silver. As the shaft was
continued, it became evident that an important silver-

lead orebody had been discovered. Interspersed among
the friable ore are large masses of quartzite which
contain some silver. The deepest working is at 90 ft.,

where a drift has been carried 300 ft. in the direction

of the longer axis of the orebody, and a cross-cut has
been driven from the hanging wall for 116 ft. in the

direction of what is supposed to be the shorter axis.

The cross-cut is still in ore, but of comparatively poor
quality, though as the content varies considerably

throughout the present workings, there is a probabil-

ity of finding richer ore again. Mr Pittman is of

opinion that the breadth mav eventually prove to be
from 170 to 200 ft. As regards irregularity of content,

some of the assays have been as low as 4% lead and 2

oz. silver, while others have been as high as 42% lead

and 1000 oz. silver. Gold is also found in places, and
several shipments have assayed from 2 to 10 dwt. per
ton. The exact form of the orebody has not yet been
determined, for the strike of the hanging wall, which
dips at 60°, varies considerably from west to northwest.

Thus the true direction of the longer axis is uncertain.

At the time of Mr- Pittman's report, October 28,

1274 tons had been shipped to the Cockle Creek
smelter, in 16 lots varying from 13 to 154 tons The
assays of these, according to the smelter returns,

interpretation of the surface geology, there it every

reason to believe in the existence of another large ore-

body. A shaft has been sunk at the southwestern side

of the cap and has not disclosed anything of value.

Mr. Pittman considers that this is the wrong place to

sink, for there is a strong probability of the orebody
dipping in the opposite direction, as shown in the ac-

companying sketch. It seems certain that at Mineral

Hill a most important discovery has been made, per-

haps the most important in Australia for several years.

CURRENT LITERATURE.
Diamond Mines of Kimberley.—In the Engineer-

ing and Mining Journal for November 9 and 16,

J. T. Fuller, at one time manager of the Dutoitspan,

describes the methods of mining in use at the Kimber-
ley diamond mines.

Black Oak Cyanide Plant.—In the Mining and
Scientific Press for November 30, C. H. Urquhart
describes an all-sliming cyanide plant, the first of the

kind to be erected on the Mother Lode, California

Cyanidation in Korea.— In the Mining and Scien-

tific Press for November 23, A. E. Drucker describes

the latest additions to the cyanide plant at the mines

of the Oriental Consolidated, Korea.
Yuanmi Gold Mine.—The Monthly Journal of the

Chamber of Mines of Western Australia for October

describes the treatment plant erected at the Yuanmi
mine. West Australia.
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Alumina in Copper Slags. I he Canadian Mining

Journal for November 15 contaii [antes

lescribing their experience

with alumina in coppi I he article is in the

nature of a discussion ol II. i' Bellingei pn lential

address to the Australasian Institute ol Mining Engi-

neers, an abstract of which was given in our issue of

August last Their experience i
amount of

alumina acting as a base is determined by the amount

of lime present in the slag.

Ore-Shoots in Depth.—The Mining and Scienti

fie P? ivember 30 contains the second article

by F. Lynwood C.arrison on the decrease of value in

ore-shoots in depth.

Wolframite in Portugal. -The Miningand Scienti

fie Press for December 14 contains a translation by

F. L. Hess of F. Bronckart's article in the A nnales <le

la Societe Geologique de Belgique on the wolframite

deposits of northern Portugal.

Laterite in Rhodesia.— In the Rhodesian Mining
Review for November 27. F. P. Mennell describes the

laterite deposits of Rhodesia, and discusses their

mode of origin

Iridium in America.—The Engineering and Min-

ing Journal for November 9 contains an article by

F. W. Horton. on iridium and platinum found in

Trinitv river, California.

New Zealand Coal.— In the Colliery Guardian for

November 22, A. Gordon Macdonald commences an

article on the brown-coal deposits in the neighbour-

hood of Otago, New Zealand, and presents a review

of the modern methods of utilizing; fuel of compara-

tively low grade.

British Coalfields.— The Colliery Guardian for

January 3 publishes a map of the exposed, hidden,

and presumed coal6elds in the British Isles.

Coking at Low Temperatures.— Bulletin 60 of the

University of Illinois Engineering Experimental Station

deals with the manufacture of coke at low tempera-

tures and with the by-products obtained. In this

country, coalite is being made in this way, but little

technical information has been divulged ; the bulletin

is therefore of timely interest.

Waihi Power.— In the Mining and Engineering
Review for October 5, W. Wilson describes the Hora-

Hora hvdro-electric power station now being built for

the Waihi gold mine. New Zealand.

Copies of the original papers and articles men-
tioned under 'Precis of Technology ' and ' Current
Literature ' can he obtained on application to The
Mining Magazine
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is Mr. Way s volume As a mining engineer he man-
aged or inspected mines in I olorado, Western Aus

tralia, the Philippines, Siam • :rica.

Before engaging in mining he lived for a while as a
' rancher ' in Western Kansas. In the early pat i of the

book he describes the follies ami brutalities, the in-

eptitude and the recklessness, of a colony of young
lishmen transplanted, without taking root, in the

prairies of thi Greal West. The colony at Wichita

played the fool and called it 'farming.' Mr. Waj
evidently was out of sympathy with such a perform-

ing e and soon migrated to Colorado « hi re, at Ward
and Kh o, he showed that an educated man can do the

manual work of a miner without degradation. Subse-

quentlv, as surveyor and superintendent, he shared

many sorts of experience, and cut the wisdom teeth of

a mining engineer. I le tells of people and places well

known to the reviewer, who can testify to the correct-

ness and faithfulness of his descriptions Even a few

typographical errors (especially in proper names) do

not lessen the reviewer's confidence in the essential ac-

curacy of the recital. Good proof readers are rare.

The chapters on Western Australia reflect faithfully

the vagaries of the boom, as seen in 1S96 Coining

fresh from Colorado, Mr Way was well prepared to

appreciate the difference between a mine and a hole-

in the ground, between business and spoofery. To the

reviewer this part of the bock has a melancholy inter-

est by reason of frequent references to Reuben Rickard

and Alfred Rickard, brothers and mining engineers,

both of whom died during a campaign of inspection in

Western Australia. A friendly, and just, tribute is

offered to the experience and sound sense of the elder

brother, one of the few engineers that injected some
degree of sanity into the speculative orgy at Coolgardie,

Kanowna, and I lannan's (now Kalgoorlie). Mr. Way
was assistant to the younger brother, and on his death

returned to London, preparatory to his journey i thi

Philippines. These impressions of the boom in Wi '

ern Australia may be epitomized by the story of the

elderly Cornishman at the Miriam mine, who, on being

asked to show some gold in the ore, hurst out laugh

ing: "It's gold you want to see, is it? Not many
people care about gold out here so long as there is a

quartz reef. There ain't enough gold in this mine to

make a pair of spectacles for a skeeta (mosquito)."

This is not the first time that people have witlessly or

wittingly disregarded the fact that it is the gold, not

the quartz, that changes ' rock ' to ' ore.'
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In the Philippines, Mr. Way sampled several pros-

pects and saw the beginning of the Spanish-American

war. His notes are to the point. Among others is a

description of ancient workings and equally ancient

methods. At the Ancla de Oro mine, the natives were

crushing the ore in arastras made of blocks of quartz,

then grinding the crushed ore
'

' by hand to an impalp-

able powder between two large smooth quartz stones,

and finally washing this powder " in small pans made
from half a cocoanut shell." The Tagales when
working for themselves "are quite satisfied if they

earn from one to two reals
! 1 real = 2£d.] a day ; but if

they work for wages they expect four reals, about

ninepenceaday." This suggests why mines exploited

by natives may be profitable to them, and yet prove

unprofitable to foreign companies.

Then to Bangkok and Kabin, and thence to Watana,

in Siam. Here Mr. Way penetrated into the very

heart of the tropical jungle. He describes the fauna

and flora, varying the account with personal experien-

ces, of a most varied nature. The indomitable char-

acter of the exploring Britisher is a cause for wonder-

ment, especially to those who stay at home. The
Kabin gold mines seem to have been of some good.

Mr. Way remained there as manager for two years.

Numerous tests of the river gravels indicated the possi-

bility of profitable dredging.

After that he went to China, to examine mineral

prospects on a concession in the upper Yangtse. Here,

as elsewhere, he varied mining with shooting. His ex-

periences as an inspector were humorous. When a

supposed coal discovery proved to be a peat deposit,

the Chinese broker explained :
" Just now belong little

young coal, by and by little more old, get all the same
hard coal." Again, he was shown a supposed gold

mine, as indicated by a limestone bluff on the smooth

face of which was cut a pair of immense doors, on the

panels of which was an inscription in Chinese signify-

ing that these were the portals to great wealth in gold

and silver. By aid of his interpreter, Mr. Way used

language suitable to the occasion. As he says later :

" The Chinese had showed me mica for silver, pyrites

for gold, and shale or peat for coal." Meanwhile he

shot pheasants and collected snuff-bottles. He ex-

amined the oilfields of Tzu-liu-ching and Lui-hua-chi,

where several thousand boreholes had been sunk by the

Chinese to depths of 1000 to 2000 ft. in search for brine,

the oil being regarded as a nuisance. Later he saw a

promising mineral region in the province of Szechwan.

Gold, copper, and lead deposits aredescribed, notably

the Maha gold mine. At this time the Boxer disorders

rendered a sojourn dangerous to foreigners, so Mr.
Way, with Dr. R L Jack, had to make his exit from

China through Burma. He had an adventurous

journey to Mandalay. This part of the book gives a

good deal of valuable and interesting information con-

cerning the extreme southwestern corner of China. It

appears to be a fine country, likely to prove an im-

portant mineral region.

Next, and last, as far as this book tells, Mr. Way
went to West Africa for the Prah syndicate, which had
options on various pigs in pokes on the Gold Coast.

He had the usual experience, except as regards health.

Fortified by experience and good sense, he escaped the

fevers and other ills rampant in the jungle, but his

story includes references to several less fortunate than

himself. The book ends abruptly. We find ourselves

wishing that it continued. Mr. Way writes without

pretence, with the style that is the man, simply and
naturally. Numerous excellent photographs adorn the

volume, which also contains what is essential to a book
of travel, namely, maps. The book was worth writing

and it is well worth reading. It is a notable addition

to the literature of mining.
TAR.

Geology of Soils and Substrata.—By Horace B.

Woodward. Octavo, 370 pages, illustrated. Lon-
don : Edward Arnold Price 7s. 6d. net. For sale

at the Technical Bookshop of The Mining Maga-
zine.

On several occasions we have referred in this column

to the excellent series of applied geology published by
Edward Arnold. Among them Thomas and Mac-
Alister's ' Geology of Ore Deposits ' holds a high place,

as does also Mr. Woodward's book on the ' Geology

of Water-Supply. ' It can hardly be doubted that the

geological study of agriculture is of equal importance

and that this application of the science must be of in-

terest to the geologist. The extraordinary fertility of

the virgin loams and loesses in the United States tend-

ed to stunt the geological study in that part of the

world ; nevertheless G. P. Merrill's book on the for-

mation of soils from rocks, published in New York,

has been the best that has hitherto appeared. Now-
adays the search for deposits of mineral manures, and

of substances that can be treated for their manufacture,

is keen, and soluble phosphates are one of the import-

ant by-products wherever sulphuric acid is made.

Similarly the search for soluble potash salts, and *or

methods of manufacturing them from igneous rocks,

is receiving the special attention of chemists and geolo-

gists. It is obvious therefore that a book such as this

will be welcomed by a large circle of students. Natur-

ally the book is English , and most of the instances are

drawn from the British Isles.

Interbasaltic Rocks of Northeast Ireland. By G. A.

J. Cole and others. Paper boards, 140 pages, with

maps and illustrations. Dublin : Geological Survey

of Ireland. Price 3s. net. For sale at the Technical

Bookshop of The Mining Magazine.
This book, which is one of the Memoirs of the

Geological Survey of Ireland, deals with the iron ore

and bauxite deposits found between two series of

basaltic rocks in the north of Ireland. These deposits

have been described from time to time, but no thorough

geological examination has been made since the alu-

minium industry was developed, until the new survey

was organized two years ago This has added much
valuable information. Recent research as to laterites

and allied deposits in other parts of the world throws

much light on the origin of the Irish iron and alumi-

nium ores.

Winding Engines and Winding Appliances. By-

George McCulloch and T. Campbell Futers. Cloth,

octavo, 450 pages, with many illustrations and

working drawings. London: Edward Arnold.

Price 21s. net. For sale at the Technical Book-

shop of The Mining Magazine.
The only book hitherto published dealing exclu-

sively with hoisting plant for mines is that by H. C.

Behr on winding plants for great depths, forming a

special volume of the Transactions of the Institution

of Mining and Metallurgy. That book was limited in

its scope and treated only one phase of the subject.

Also it was highly mathematical, and presented a

formidable appearance to the average practical engi-

neer. Much has been done in connection with elec-

trical winding since those days. The authors of the

new book are specialists on mine machinery. Mr.

McCulloch is government inspector of machinery to

the Department of Mines, Western Australia; while

Mr. Futers requires no introduction in this country

as a writer on the mechanical engineering of mines.
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Antimony -Mining Industry in New South Wales.

By I E Came ( Ictavo, papi

illustrated Sydney W A Gullick, Government
Printer. Price

This is No 16 of ' Mining Resources.' prepared by

the Geological Survey of New South Wales Though
antimony is widely distributed in that slate, tittle min-

ing c utably done In the preface it says

that, when the next rise in the price of the metal

occurs, Mr. Carne's information will be useful. This

rise has since arrived, so the book appears at an

opportune mom

Fuel Resources of California.— By M. L. Requa,

F W.Bradley, and Walter Stadler. Pamphlet. 36

pages. San Francisco : The Commonwealth Club.

This is a timely account, by thoroughly competent

engineers, acting in the public interest, of the oil. gas,

peat, and coal deposits of the State of California. The
statistical, geological, and general economic informa-

tion is given in a succinct and convenient form. Copies

can be obtained gratis through The Mining Magazine,

or from M. L. Requa, Crocker Building, San Fran-

cisco. T.A.R.

Chemical Arithmetic and Calculation of Furnace
Charges. By Regis Chauvenet. Cloth, octavo, 300

pages. Philadelphia and London: J. B Lippin-

cott Company. Price ISs. For sale at the Techni-

cal Bookshop of The Mining Magazine.

This book consists of two separate sections. The
first covers weights and measures, specific gravity,

elementary mensuration, atomic weights, chemical

formulae, vapour density, calculation of analyses,

volumetric analysis, etc. The second is devoted to

the calculation of furnace charges, and presents the

principles in a more suitable way for the young stu-

dent than the standard books by Peters, Hofman, and

J W Richards.

A Treatise on Mine - Surveying. By Bennett H.
Brough. Cloth octavo, 370 pages, illustrated.

London : Charles Griffin & Co. Price 6s. net. For

sale at the Technical Bookshop of The Mining
Magazine
For over a year this standard book has been out of

print, as the publishers desired, according to their usual

practice, to find a successor who would follow a de-

ceased author and bring his work up to date. It has

not been easy in this case to pursue this policy, so, in

the meantime, the last edition has been reprinted. It

goes without saying that everybody, whether engineer,

or student, is glad to see this book once more in ac-

tive circulation.

Cyanide Practice in Mexico. By Ferdinand McCann.
Cloth octavo, 200 pages, illustrated. Price 8s. 6d.

net. San Francisco : Mining and Scientific Press;

London: The Mining Magazine.

A short time ago the author published a book in

Spanish entitled :
' Beneficio de Metales de Plata y

Oro por Cyanuracion.' This book was well received

by all who could read Spanish interested in the cya-

niding of silver ores, and the author has done a service

therefore to present it in Engl I he bu
he Mining

and Sen nt . I he Minnr l-'.n

gim i i ing and Mining Jout nal thi I

,,i the \'ii. rii an [nstituti i il Mining Engim i i
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Electrical Engineering for Mechanical and Mining
Engineers. By II

J
S Heathei t loth, oi t:ivo,

330 pages, illustrated I on li >n : El I 'i inl

ing & Publishing Co Price 9s net For sale at

Technical Bookshop of The Mining Magazine

This book consists of a reprint of twenty lectures

delivered to the resident mechanical engineers <>f the

mines of the Rand. The course 1 for the

purpose of instructing engineers at the I
.hen

electrical power was substituted for steam power on

the Rand gold mines. The lectures wi II re-

1, that their re-publication is welcome ;
mining

engineers and mechanical engineers at mines the

world over will be glad to have the book. As a rule,

technical books of this sort are either ridiculously

mentary or far too scientific for the average practi al

man. .Mr. Heather has the useful faculty of mi i

his audience, and his lectures were admirably adapted

to the requirements of experienced men who desired

knowledge of the main outlines of electric-power en-

ring. The first five chapters of the book

the scientific basis of the application of electric cur-

rents, and the methods of measurement. Then follow

three chapters on continuous current dynamos and
motors, and afterwards the details are given of alterna-

ting current generators and motors. Other chapters

are devoted to polyphase systems, transformers, and

induction motors. Altogether the book is an excellent

guide to the modern conditions as regard power at

mines.

Notes on the Materials of Motor Car Construction.

—

I Ij Algernon E Berriman. Cloth, quarto, 180 pages,

illustrated. London: St Martin's Publishing Co.

Price 5s. net. For sale at the Technical Bookshop
of The Mining Magazine.

This handsome publication is written by the techni-

cal editor of The Auto. It is the first effort to deal

thoroughly and efficiently with the essentials of an im-

portant branch of manufacture. The motor-car is

fast becoming more a necessity than a luxury among
professional men. therefore Mr. Berriman's writing on
the subject will be appreciated. He is a student and

scientific observer rather than the exponent of a trade ;

it is true he knows the practical conditions under which

motorcars are made, sold, and used, but this only gives

a utilitarian touch to his account of modern metallurgy

as applied to automobile engineering The book was
prepared by the assistance of the staff of the Daimler

factory, and is to that extent an advertisement of the

Daimler car, but this will not annoy the reader if he

obtains useful and trustworthy information, as we be-

lieve he will. The author says that he has "endeav-

oured so to write that the lay mind may be introduced

to a subject of great interest but much complexity."

Well, even a technical man is grateful to anyone who
can elucidate complex matters without sacrifice of ac-

curacy or essential truth. We commend the book to

those who own cars and to those who hope to own
them ; that will include most of our readers.
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COMPANY REPORTS
Broken Hill South Extended.—This company was

registered in London in 1907, and is the second recon-

struction of the Australian Broken Hill Consols, which
was originally formed in 18SS. The property is the

MAIN SHAFT OLD SHAFT

BQRE-HQLE

BOREHOLE

southernmost of all theminesat Broken Hill. A smal'
dividend was paid in 1891, but none since. As we re"

corded in our issue of February 1911, a new main shaf
has recently been sunk with a view of exploring at

depth. The report for the year ended June 30 last, now
issued, shows that operations have been centred on the
development of the lode at the 930-ft. level, where the
ore is of uniformly high grade. A winze connecting
the 600-ft. and 930-ft. levels has proved a large block
of ore between the two. Diamond-drilling below the

930-ft. ilevel has also given satisfactory results, and the
shaft is therefore being sunk to 1130 ft. The accom-
panying illustration shows the position of the present
developments, especially in connection with the bore-
hole, which was started at an angle of 45°, 190 ft. back
from the face of the 930-ft. cross-cut. The following

is a record of the various strata :

A : to 17 ft. ; Bluish-grey quartz, mineralized with

iron and copper pyrite and specks of galena.
B : 17 to 69 ft. ; Quartz carrying a high percentage

of iron pyrite and small patches of blende, slightly

garnetiferous.

C : 69 to 115 ft ; Indurated quartz carrying pyrrho-
tite, copper and iron pyrite, and specks of galena ; gar-

netiferous.

D: 115 to 142 ft. ; Small bands of hornblendic schist

and garnetiferous quartzite.

E : 142 to 144 ft ; Garnet and quartz.

Quartz and galena.
Grey quartz with copper pyrite

Barren quartz and biotite.

Quartz carrying pyrrhotite, copper

F : 144 to 145 ft.

G : 145 to 175 ft.

and galena.

H : 175 to 185 ft.

I : 185 to 224 ft. ;

pyrite and blende.

J : 224 to 228 ft ; Quartz richer than I in sulphides.
K : 228 to 243 ft. ; Barren garnetiferous quartz.
L : 243 to 263$ ft. ; Lode of high-grade sulphides,

16$ ft. assaying 118% lead, 26'3% zinc, and 2\ oz.
silver.

M : 263J to 300 ft. ; Garnetiferous quartz carrying
lower percentage of sulphides.
N : 300 to 305 ft. ; Intensely hard sandstone.
O : 305 to 352 ft. ; Garnetiferous quartz carrying

pyrite, galena, and blende.
P : 352 to 370 ft. ; Micaceous schist traversed by

small stringers of white quartz carrying galena.

Q : 370 to 500 ft. ; Barren micaceous schist.

As regards the finance of the company, £55,000 de-
benture stock was subscribed a year ago by the Murex
Magnetic company. A further £20,000 has since been
issued. The funds thus obtained are being used for

development work, and no dressing plant has been
erected. It is possible that ore may be sold to treat-

ment companies instead of being concentrated on the
spot The ore reserve is calculated at 200,000 tons.

Sulphide Corporation.—This company was formed
in 1895 by the Exploration Co., and Uibbs, Bright &
Co., conjointly, for the purpose of acquiring the Cen-
tral mine at Broken Hill, the zinc-lead-silver ores of

which were to be worked by the Ashcroft electrolytic

process. Subsequently this process proved a failure,

and on its abandonment, the control passed entirely

into the hands of Gibbs, Bright & Co. After an at-

tempt at magnetic separation, the metallurgical prob-

lem was solved by the Minerals Separation flotation

process. At first, the recovery by this process was
low, but the efficiency was gradually improved. The
plant as remodelled now treats the whole product of

the mine, including the slime. The ordinary shares

received no dividend until 1908 The report for the

year ended June 30 last shows that 220,450 tons of ore

was raised, and 218,365 tons sent to the lead plant,

where 38.156 tons of lead concentrate was obtained,

assaying 65'2% lead, 7'4% zinc, and 315 oz. silver.

The whole of the tailing and overflow was sent to the

flotation plant, together with 3764 tons of slime, and
487 tons of tailing obtained when dismantling the old

magnetic separators. The average of the 184,460 tons

thus treated was 19'9% zinc, 5 5% lead, and 7 8 oz.

silver. The result of the flotation treatment was the

production of 75.328 tons of concentrate, averaging

43'9% zinc, 108% lead, and 17 2 oz. silver
; and the
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ileiu to 1 1 j mi s supply. The
working account dors not give full details of the income
from the sale of the concentrates, as the figures include

receipts from the sale of lead, gold, and silver, con-

tained in the purchased ores The net profit was

227, ,mi ol i 000 has been placed to re-

serve, and £278,750 ' as dividend, being at

the rate of 30 per cent, on both the preference and
ordinary shares

Kalgurli Gold.—This company has been working a

property at the northern end of the ' Golden Mile ' at

Kaigoorlic. West Australia, since 1897. The first di-

vidend was paid in 1902 The most prosperous years

were from 1906 to 1909. As recorded in our issue of

January a year ago. the grade of ore is now decreasing,

owing to the absence of rich streaks of telluride. The
report for the year ended August 31 last shows that

123.800 tons of ore was raised and treated, yielding

gold worth /251.630, or 40s. 7d. per ton. The yield

the previous year was 47s 2d , and 52s. Id. the year

before that For the last 6 years the amount of ore

treated has been practically the same each year. The
extraction was 935%. The'profit was £95,768. and the

dividend absorbed £96,000, being at the rate of 80%.
As regards ore reserve. R. S. Black, the manager,
follows his usual custom of refraining to give exact es-

timates of ore that is so erratic ; but he quotes 250.000

tons as a safe figure, and mentions that ore is being

stoped from 18 levels, none of which are as yet de-

pleted. The mining and treatment cost during the past

year was 20s. 6d. per ton, as compared with 19s. lOid.

the previous year

North Kalgurli. — This company was originally

formed in 1895 and was reconstructed in 1901 The
property adjoins the Kalgurli mentioned in the

previous paragraph, but it has not shared its success,

and is not under the same control No dividends have

been paid and the mine is let on lease. The plant

contains 20 stamps. The report for the year ended
August 31 shows that 10,003 tons of ore was raised by
the tributers, yielding 6440 oz. gold, worth £27,354.

The sum of £23,290 was paid to the tributers, and the

total expenses were £25,481. It has been decided to

write down the capital from 10s. per share to 2s. ; the

number of shares, issued is 301,411

Burbank's Main Lode.— This company was origin-

ally formed in 1896 to acquire a gold-mining property

at Burbank. 4J miles south of Coolgardie, West Aus-

tralia. There have been several reconstructions, and
dividends were first paid in 1906. The mill contains

10 stamps and cyanide plant The capital has been

increased during the past year by the issue of 11.475
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and nulling cost was £21 ,638, and that ol development

£7614 ; London expenses absorbed £2381 ,
and £1686

was allowed for depreciation of plant, etc. The balance

of profit was £1888 I >uring the year, an interest has

been acquired, on reasonable terms, to the extent "I

48,226 shares of £l each out of 100,000, in the Rul

(Nigeria) Tin Mining Co , but as the tin deposit is

not yet proved, the directors do not place a definite

value on this holding
Whim Well Copper.—This company was formed in

1906 to acquire a copper property in the northern part

of West Australia, in the West Pilbara district, and not

far from the port of Roeburne. H. R. Sleeman is

manager As recorded in previous notices, the ore

occurs in a flat lode, and part of the oxidized ore at

the surface is of sufficiently high grade to stand the

cost of shipment abroad. Diamond-drilling has proved

the existence of sulphides below. The must important

item in the report for the year ended March 31 last is

the news relating to the development of the sulphide

ores. They are stated to be of large extent and to be

of similar value to the ores above. During the year,

16,414 tons averaging 10% was mined, together with

435 tons averaging 30% bagged direct from the faces,

and 455 tons averaging 4% sent to the dumps. The
total shipments by steamer and sailing vessel were

10 tons averaging 13i% copper. On March 31,

the broken ore in stock consisted of 499 tons averaging

12%, 50,000 tons averaging 5%, and 2930 tons averag-

ing 4%. The reserve ready for stoping was 100,000

tons, and the probable ore above water-level was
1,000.000 tons. As already recorded, a Murex mag-
netic concentrator with a capacity of 200 tons per day

ing provided, and it should be in operation bv the

time these lines appear in print. The future policy re-

lating to smelting will depend on the success of this

plant. The accounts for the year show an income of

£65.569 from the sale of ore. The cost of mining was
£26.349, and of freight and realization After

London and general expenses and debenture interest



JANUARY, 1913 73

had been paid, the balance of profit was £23,682. A
dividend of £10,000, being at the rate of 5%, has been
paid

; £2328 has been placed to reserve for income
tax ; and £6500 has been written off for cost of plant

and development.
Great Cobar.—Thiscompany was formed in London

in 1906 to acquire the Cobar copper mine in New South
Wales. The purchase price was/800,000 in cash and
£206,000 in shares. The reports on which the busi-

ness was effected was made by J. D. Kendall, C. M.
Rolker, and W. J. Barnett. The Lithgow refining

works, near Sydney, and the Chesney copper mine
were bought at the same time, and two years ago the

Cobar gold mine was acquired, the gold-bearing sili-

cious ores of the latter making a suitable flux for the

pyrite ore of the Great Cobar. Many difficulties have
been encountered in carrying out the expectations of

the prospectus. Errors were made in the design of the

new furnaces ; the ore did not come up to expectations

as to content ; and a succession of labour troubles have
intervened. H. C. Bellinger, late of Montana, is now
manager. The report for the year ended June 30 shows
that 271,827 tons of Great Cobar ore was raised and
sent to the smelter ; the production from the Cobar
Gold mine was 45,778 ; while 29.712 tons was raised

from the Chesney mine All the ore from the first two
was sent to the smelter direct ; 20,254 tons was sent

direct from the Chesney, together with 1478 tons of

concentrate obtained from the remaining 9730 tons.

The total metals recovered was 6736 tons of copper,

37,696 oz. gold, and 178,938 oz. silver. The average
assays of the various ores are not given

; but the

general tenor can be presumed from the figures for

the reserves. At the Great Cobar, the reserve was
estimated on June 30 at 1,813,087 tons averaging 2'6

per cent, copper ; at the Cobar Gold 302,174 tons aver-

aging 1'7 per cent, copper and 9 dwt. gold; at the

Chesney 623,286 tons averaging 2 6 per cent, copper.

Developments during the year at Cobar Gold and
Chesney have been entirely satisfactory. At the Great
Cobar, the 12th level showed a dislocation of the lodes,

and diamond-drilling was undertaken with the object

of finding the displaced northern orebody. Subsequent
work on the 13th level has given much better results,

for a cross-cut north has intersected a body of ore aver-

aging 3J per cent, copper ; the cross-cut has passed
through 40 ft. and is still in ore. It is believed that

this is the lost northern orebody. At the Chesney mine,
the erection of the concentrator was greatly delayed,

and it only started work in April last. A Minerals
Separation plant is to re-treat the tailing. As regards
finances, the income from the production of metals was
£635, 252, the cost of miningand smelting was £457, 222,
and the London expenses £9413. The allowance for

depreciation was £47,686, £43,488 was paid as interest

on £724,800 debentures, and £43,161 has been written

off underwriting commission. The balance of profit

was £34,356, which was carried forward. It will thus

be seen that no dividend has as yet been distributed on
the £932,710 ordinary shares.

Minerals Separation.—As far as the accounts are

concerned, the report of this company covers the year
ended December 3 1,19 11, but otherwise the information
in it, and also that given by thechairman, John Ballot,

at the meeting of shareholders, is right up to date.

As regards the accounts the income was £26,531
from royalties and profits from the treatment of tail-

ing ; the technical management cost £15,739 and the

London administration £5810 ; the balance of profit

was £2702. As already recorded in our pages, the
Australian patent rights were amalgamated with those
of the De Bavay company in April last, and a new com-

pany called the ' Minerals Separation and De Bavay's
Processes Australia Proprietary Co.' formed to collect

and distribute the royalties. The operations of this

new company have been eminently satisfactory, and an
interim quarterly dividend has already been paid at the

rate of 10 per cent, per annum. Three new installa-

tions of importance are mentioned in the report ; one
is at a Swedish mine and has a capacity of 150 tons per

day ; a second is at the Chesney copper mine belong-

ing to the Great Cobar company in New South Wales,
where 150,000 to 200,000 tons per year are to be treated;

and the third is at the Braden copper mine in Chile,

having a capacity of 3000 tons per day. During 1913
the total tonnage throughout the world treated by
Minerals Separation plant is expected to be somewhere
from three to four million tons. The company's own
plant at Broken Hill is now idle, as the whole of the

purchased tailing is exhausted ; the plants working the

process at the Sulphide Corporation and the Zinc Cor-
poration in the same district are giving excellent re-

sults. The action against James M. Hyde for infringe-

ment is expected to be tried at the Federal Court, at

Butte, Montana, in the course of a month or two, and
the final hearing of the Elmore versus Sulphide' or-

poration before the Judicial Committee of the Privy

Council will also take place shortly.

Viloro.—This company was formed in 1904 to ac-

quire 200 acres of gold gravel in the Oroville district,

California. Walter McDermott is chairman, and
T. II Leggett is consulting engineer. The issued

capital is £65,979. Dividends have been paid since the

start, and up to October 31 last have totalled 73j%.
The report for the year ended October 31 shows that

710.257 cubic yards, o.'er 13i acres, was dredged,
yielding gold worth $89,277, "at a cost of $50,150,
leaving a profit of $39,127. The yield per cubic yard
was 12'57 cents, and the cost 7 06 cents. The amount
treated was 164,588 cubic yards less than during the

previous year, the fall being due to the increase in the

proportion of stiff clayey ground. Of the 200 acres,

130 have been worked, and of the remainder some
parts are too lean to be profitable. Mr. Leggett esti-

mates that the deposit will be exhausted in from 4 to

4i years. W. H. James, the manager, reports that

the overburden, varying from 8 to 20 ft. in depth, has
proved troublesome to remove, and some of it has had
to be broken by explosives. After the payment of ad-

ministration expenses, a profit of £7188 was made, out

of which £6597 has been paid as dividend, being at the

rate of 10 per cent

New Chuquitambo Gold Mines.—This company
was formed in 1901 for the purpose of acquiring gold
mines at La Quinua, in the district of Cerro de Pasco,

Peru. In 1907 reconstruction was necessary, and the

nominal capital was at the same time reduced in the

proportion of 16 to 1. The issued capital now stands

at £44,300. A 40-stamp mill started operations in 1907.

Dividends have been paid since 1908. at the rates of 6,

11, 5, and 5% respectively. Thedirectors' report now
issued covers the year ended June 30 last ; that by Mer-
ricks, Crane & Co., the consulting engineers, was is-

sued in October. From these it appears that the depo-
sits are held to be the filling of old river beds, otherwise

fossil placers. The rock is soft and can be mined by
adit, so that the cost is small, averaging 6s. per ton.

The exploration work done during the last two years

has revealed the presence of large bodies of ore vary-

in.; in content from 2J to 5 dwt. per ton. The recovery
is low, being about 66%, and the cyanide plant does
not give the expected result on the tailing. Further
metallurgical investigations are being made. An ad-

ditional 80 acres of ground has been acquired, bringing
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many of the best men left for railway and other work.

To counteract this loss. English rock-drill men have

been imported, and a plan has been revived (or brmg-

ing labourers from Japan During the half-year,

93.33S tons of ore was raised, and after the rejection

of waste, 91.958 tons was sent to the 130 stamps. The

of gold by amalgamation and cyanide was worth

I per ton. Taxes and bulhon-

port charges absorbed .£9375 ;
the working cost

was £128.600. or 27s. lid. per ton ; £2940 was charged

to development ; London expenses £2866. Debenture

interest absorbed £2252, dividend on preference shares

£5292. and dividend on ordinary shares £2 1,680, being

at the rate of 9d. per £l share. The machinery for G
shaft has been erected and the shaft sunk 438 ft At

288 ft. it was connected with a drift from horizon 17.

The new winze (No. 23) will be sunk below horizon 17,

to prove the lode at a further deptii of 300 f t
. ,
at which

point a new horizon (No. IS) will be developed. In

driving beyond the western end of the lode at horizon

15, for the purpose of making a chamber to be used as

a compressed air reservoir, a branch vein was proved.

The development so far done, along 89 ft., shows that

this vein is 6 ft. wide, but that its content is rather

lower than that of the main lode ;
however, it is worth

mining.
Pahang Consolidated.— This company was formed

in 1906 for the purpose of consolidating the Pahang

Corporation with other companies operating adjoining

lode and gravel tin properties, in the state of Pahang,

on the eastern side of the Malay peninsula. Tour

years ago, £125.000 of additional capital was sub-

scribed for the purpose of developing the various pro-

perties on a more adequate scale. Profits were made

in the year ended July 31, 1911. but were applied to-

wards extinguishing an adverse balance. The report

for the year ended July 31 last shows that the improve-

ment has continued. The 50-stamp mill treated

102,797 long tons of ore. for a yield of 1125 tons of tin

concentrate, as compared with 78.448 tons and 973

tons the year before. The alluvial deposits are worked

by tributers. and the production was 115 tons as com-

pared with 54. The income from the sale of concen-

trate was £148.755, and the profit, after payment of

administration expenses, £45.341. Out of this. £4390

was paid as interest on debentures, £5000 was written

off expenses of raising capital, £5000 allowed for de-

preciation of plant, and £l0,000 allowed for develop-

ment and exploration. The year commenced with an

adverse balance of £2521, and ended with a divisible

profit of £18,879. Out of this, the whole of the ar-

Btnd 1 month has 1" en paid, abi •» i">>:

]
| m ,, r j

rta thai the i
i ashing

iti in, m plani bad I
im] roved, bo

thai its i apai itj '
"'

'
: de

velopment work has been done, d i Ight

mines, along i mill rhe i mill i
"'"

!„ ing

... \\ ,11ml. im Batang,

Pollocl rhi i important di covi

w. is at Willink's, where the junction ol two or more

lodes has prw ided a I

500-ft level the lode has been proved, o far, fo

ft. avi I'b oi

5 ft.

for so much of it consists of ore left by fornu-i owners

while the itam • not far ahead on thi newly dis

coven I

Cornish Tin Sands.—This company has been formed

by the RayBeld (Cornwall) Tin Syndicate, of which

Wethered is the leading spirit, for the pin;

tiring the Gwithian tin sands al thi mouth of

the Red river, in St. Ives bay. The capital is £120,000.

The property was examined and fully t( ited b G l<

Nicolausfor Percy Tarbutt & Co , and his report was

issued early in December This is aco by a

largescale mapshoAing the positional. I the

various borings, in, identally we may remark that in

reproducing the original drawing, thi man

forgot to alter the scale We give herewith an outline

map showing the part of the beai b sampled It will

be seen that the sands extend inl; ' i for some

distance abo\ e high-water mark .
The Red river flows

along the northern shore of this dry bay. Here is

situated David Stevens' works, where for many years

the sand of the Bats has been treated on a small scale

and profitably. Mr. Nicolaus describes the method in

use at these works. The sand is obtained by stripping

and screening the richest spots along the head of the

beach, which have previously been tested by vanning.

This is carted to the works, approximately to the

amount of 15 tons per day. The content varies from

20 to 48 lb. of metal per ton. The sand is ground in

pans and buddled, the concentrate produced assaying

30 to 40% metal. This is roasted and concentrated

again, giving a final product assaying 65% metal. It

is estimated that 60% of the content of the sand is re-

covered. The concentrate is of higher tin content and

lower in iron and wolfram than that produced in the

tin-stream works, owing to the oxidizing action to

which the sand is exposed on the beach. Probably

the roasting is required chiefly for changing the colloi-

dal form of the tin slime, rather than for the removal

of sulphur. The Red river in former days varied its

course over the flats, and the rough tides and winds

have shifted the sand, the two influences together ex-

plaining the distribution of the cassiterite over large

areas. Sampling over the area marked in the map
disclosed 1,259,444 cubic yards wet, equivalent to

1,4 19, 107 long tons dry. The average metallic content

was 711 lb. per ton. The average depth of deposit

was 52 inches. Along the southern edge of the west-

ern flats 210,382 tons showed 10 71 lb. per ton, and the

average depth of thedeposit was 16 ft Mr. Nicolaus

has picked out the most promising portions, and bases

his estimates on 722,715 tons^ averaging 9 35 lb. per

ton. He is of opinion that Mr. Stevens' method of

treatment will have to be pursued, that is to say, the

sand removed to a concentrating plant, not treated on

a floating dredge or by alluvial mining methods. The

cassiterite is too fine for the latter method of treatment.
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and the sand requires re-grinding. Naturally, modern
re-grinding machines and slime-concentrators will be
considered when the new plant is devised. The cost

of treatment is estimated at 4s. per ton. We ought to

record the fact that the ' G. R.' Nicolaus who writes

this report is the ' R. C Nicolaus of earlier days.

The change of prenomen was made six months or so

ago. In our issue of November last we gave him his

earlier initials.

St. Ives Consolidated.—This company was formed
by the Schiff group in June 1908 to acquire from the

parent company, the National Minerals Corporation,

ings. Much work has been done in re-opening and re-

pairing the old shafts and levels. Tin ore has been
found in the Trenwith mine and is to be developed.
The working account at the Giew mine for the 18
months shows sales of tin concentrate, 199 tons, bring-

ing /21.160, and expenses, £19,797. The balance sheet
shows additional expenditure of £16,563, some of which
went as commission in placing debentures and deben-
ture interest, and the rest in mining and administration.

Other receipts included £6459 as dividend on the share-

holding in the radium company. It was found neces-

sary to have further working capital, and for this pur-
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a number of leases of old tin and uranium mines in the
neighbourhood of St. Ives, Cornwall. The Trenwith
is being worked for pitchblende, and the radium is ex-

tracted by a subsidiary company, the British Radium
Corporation. The chief tin properties are the Consols
and the Giew. The report now issued covers the 18
months ended June 30. This shows that the Giew mine
has been unwatered to the bottom of Frank's shaft, 142
fathoms below adit, and that it is intended to continue
the unwatering to the bottom of Robinson's shaft, 212
fm. below adit. The 20-stamp mill was working on
dump ore and mine ore until the end of the period under
review ; since then, supplies have been drawn from the
mine alone On September 15 the reserve was esti-

mated at 25,000 tons, averaging 245 lb. per ton. It

is proposed to add 10 more stamps and a tube-mill.

The Consols mine has been unwatered to the 137-fm.
level, or within 40 fm. of the bottom of the old work-

pose £60,000 debentures were issued ; another £60,000
arenow beingoffered for subscription. Thesharecapital
stands at £220,000.
Cape Copper.—This company was formed in 1863

to work the Ookiep copper mine, situated in Namaqua-
land, South Africa. John Taylor & Sons are the

managers. Some high-grade ore is shipped, together

with matte from the low-grade ores, to the company's
smelting works at Britonferry, South Wales. For some
years the supply of high-grade ore has been restricted,

and search has been made for other properties. The
report for the year ended April 30 at the mine and
August 31 in London, shows that 16,986 tons of ore

averaging 12 4% copper was extracted from the Ookiep
mine, as compared with 15,978 tons averaging 12%
the year before. Most of the ore came from the stopes

and pillars in the neighbourhood of the 68-fm. level.

Diamond-drilling, started from the bottom of the mine,
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Exploration is being continued at I

mine, but the Springbok and I

loned. The property underoption in India con-

tinues to do well; 4698 ft. of development was
during the year, together with 1632 ft of diamond-
drilling. The reserve is estimated at 121,418 tons of

• and 68.194 ton 6 i nceii-

tration plant has been ordered. A sulphur-copper
property in Newfoundland is also being tried, contain-

ing ore similar to that at Tilt Cove. Smelting has
continued at both Ookiep and Nababeep, but it

has been decided in future to do all the work at the

latter place, and a new furnace is being built there.

The works at Britooferry have been greatly improved,
and an electrolytic refinery provided. The accounts
show a profit, after all taxes and allowances for depre-
ciation have been deducted, of £53,137, of which
£7536 was income from the company's interest in the

Tilt Cove Copper Co. Out of this. £7875 has been
paid on the preference shares, and £42, 500 on the or-

dinary shares, both being at the rate of 8j%, as com-
pared with 6J% the vear before.

Champion Reef.—This company was formed by

John Taylor & Sons in 1889. to acquire gold-mining
leases in the Kolar district of India, immediately ad-

joining the Mysore gold mine As we have recorded
on previous occasions, the mine has been exceedingly
profitable, and up to September 30 last, the total yield

was worth £10.109,300. The prosperity steadily in-

creased until 1905, during whicli year the dividends

totalled £416,000, or the nominal capital.

Subsequently the ore became leaner, and the profits

decreased, until only 20% was paid in 1908 and 1909.

Since then the content of the ore mined has slightly in-

creased, and notwithstanding the facts that a reserve

fund is being established, and that all expenses are

now charged against revenue instead of new shares

being issued for capital expenditure, the profits have
gradually increased. One important feature is the

substantial decrease in costs, due largely to the intro-

duction of electric power from the Cauvery Falls, and
another is the increasing amount of gold won from the

tailing by means of the cyanide process. The ins'all-

ation of the Butters filter, which was put into operation

in September, will further improve the extraction.

The report now issued covers the year ended Septem-
ber 30. During this period, 220,610 tons of ore was
sent to the mill, an increase of 15,441 tons as com-
pared with the previous 12 months, and 289,733 tons

of tailing and slime was treated in the cyanide plant

The yield by amalgamation was 93,168 oz., and by
cyanide 25, 2 19 oz., making a total of 118,386 oz. worth
/501.468, an increase of £33,150 over the previous

year The working cost was £288.587, or 26s. Id. per
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ing, having been proved for 800 11 280 f I the

lode averages 9ft wide South ol thi Glen .haft,

large n < i, ., , been proved on the 37th,

and 19th levels. In Carmicbael's section, the

northward drills on the 1 1 st. 42nd, and 43rd levels are
all in good ore.

Ashanti Goldfields Corporation. This company
formed in I operties in the hinter-

land of the Gold Coast, West Africa, from the Cote
d'Or company. Frederick Gordon, of hotel fame, was
the moving spirit, and he and Ins friends found most
of the working capital in the early days, the con
ation being 10% of the annual profits, since reduced to

3%. The capital has been increased from time to

time, by the issue of shares to the public at high

premiums. For instance in 1900, an issue of 10.000
shares nominally £l was sold for £10, and in the fol-

lowing year 20.000 £l shares were sold at £25 each.

The £l shares were split into five shares of 4s. each in

1904. The present capital consists of 1,071,466 shares

of 4s. each, equal to £214,293. From 1909 onward
the profits have been substantial. We have during
the last three years recorded the recent improvements
in the metallurgical treatment, and the discovery of

rich ore in the Obuasi shoot. W. R. Feldtmann is

consulting engineer. The report for the year ei

June 30 last shows that 153,554 tons of ore was raised

and treated, yielding 111.266oz. gold worth £474.365,
being 14 49 dwt. or 61s. 9Jd. per ton. In addition.

60 tons of old tailing wis 1 1
. -.i t 1, . lelding 3328

oz., worth £14,232. The total income was worth
£493,461 . The tonnage treated showed an increase of

29,000 over the previous year, and the yield an in-

crease of £62,682. The working expenses were
£279.036, as against £275,866 ; the cost per ton was
35s. 5Jd. as against 43s. Id., a substantial reduction of

7s. 7Jd. The distributable profit was £214,425. as

against £154,911, and the dividend was £187,001 or

87J%, as compared with 75% the year before. The
ore reserve on June 30 was 392,840 tons, averaging

17 7 dwt. per ton, containing gold worth £1,481,000,
and estimated to yield a profit of £552,300. A year

ago the reserve was 508,200 tons. One reason for the

smaller figure is that a recalculation of part of the

Obuasi shoot, based on additional data, revealed a
smaller tonnage and content than was expected.

Bibiani.—This company owns a gold mine in West
Africa, 100 miles north of Prestea, and lacking railway

communication. Since its formation in 1899, calami-

ties of one sort and another have been plentiful.
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There have been two reconstructions, and a receiver,

appointed by the court for the protection of debenture
holders, is now in charge pending the completion of

some scheme for raising further funds. The want of

success is not due to the absence of an orebody, lor

the reserve on December 31. 1911. was 225,705 tons

positive, averaging 35s. per ton. and 87,534 tons prob-
able, averaging 37s. per ton. The report now issued

shows that the trouble has arisen from the failure of

power plant due to its poor quality, and to the in-

tractability of the slime. The final disaster was a
flood which filled the mine to No. 1 level in April last,

and it is only recently that the water has been removed.
During the year 1911, covered by the report, 80,154
tons of ore was raised yielding gold worth £94,897, or
23s. 8d. per ton. The small recovery is due to the
fact that the slime- tailing at present untreatable is es-

timated to contain 20s. per ton. The working cost
was £77.121, London expenses £2472, and debenture
interest £4850 ; allowance for depreciation of plant
was £14,749, and £9171 was written off development
account. The adverse balance was £13,731. The
issued capital is £200.714, and there are £97,010 de-
bentures. Hooper, Speak & Co. are the consulting

engineers.

Broomassie Mines.—This company was formed in

1901 to acquire a gold-mining property at Broomassie,
on the Ancobra river, about 20 miles north west of Tark-
wa, West Africa, together with dredging rights on the
Ancobra and Mansi rivers Two reconstructions have
been necessary, the last in 1909, when Bewick, More-
ing&Co., were appointed consulting engineers. Mill-

ing was recommenced in March 1911. The report for

the year ended September 30, shows that success has
at last been attained. During the year, 34,081 tons of

ore was milled, yielding by amalgamation gold worth
£110,412. together with 480 tons of concentrate assay-

ing £18. 13s. 2d. in gold per ton. The assay-value of

the tailing was 318 dwt. per ton. but its treatment by
cyanide is unremunerative and has been suspended. A
roasting furnace and filter-press plant are to be erected
for the local treatment of the concentrate. Develop-
ment has given satisfactory results during the year,

but as the ore exposed is a long distance from the main
shaft, the expense of mining is not low. On Decem-
ber 1, the ore reserve was reported at 35,200 tons,

averaging 21'3 dwt. per ton. together with 8800 tons
exposed below the 1170-ft. level valued at 30 6 dwt.
per ton. There is also three times as much ore that

cannot be included in the reserve while costs are so
high. The accounts for the vear show an income of

£119.189, current expenses £89,722, and various ad-
ministration expenses written off £12,495, leaving a
profit of £16,972. Since the close of the financial

year, the conditions have been so favourable that the
directors have decided to declare a dividend at the rate

of 10 per cent on the issued capital, ,(.200,175. The
present cost per ton is 32s 5d. for mining and milling,
10s- 4d. for development redemption, 5s. lid. for de-
preciation. 2s 2d. for London Office expenditure, and
Is. 8d. for debenture interest, making a total of
52s. 8d. per ton.

Vogelstruis Estate & Gold Mine.—As reported in

this column a year ago, the mine belonging to this

company, 7 miles west of Johannesburg on the outcrop,
is nearing its end, and all that is expected is an inter-

est on the debentures. The company was formed in

1893 to acquire the property from the debenture hol-
ders of the Vogelstruis Gold Mining Co. A mill con-
taining 80 stamps started in 1896, but did not run for
long owing to limited supplies of ore. Another start

was made in 1903, and small dividends were distribut-

ed in 1907-8-9. The control is in London, and the
board includes such well known names as Struben and
Molteno. H. Ross Skinner is consulting engineer,
and R. L. Alston is manager. The report for the
year ended June 30 last shows that 125,128 tons of ore
was milled yielding gold worth £148,496, both figures

being slightly greater than those of last year. Develop-
ment has about kept pace with extraction, and there-
serve remains at practically a year's supply. The
upper levels are being reopened with a view to the re-

moval of some of the ore left behind, and sinking has
been commenced at the eastern end of the property in

some old surface- workings. The profit at the mine
for the year was £8593, out of which £5646 was paid
as debenture interest, and £1688 for administration.
It was necessary also to write off £8317 for deprecia-
tion. The net result was an adverse balance of £7236.
which, added to the debit balance brought forward
from the previousyear, made a total deficit of £24,344.

H. E. Proprietary.—This company was originally

formed as the H. E. Syndicate in 1899, the letters
' HE. ' standing for ' Hamilton-Ehrlich.' It was re-

constructed on its present basis in 1901 . The property
acquired consists of gold and copper properties in the
Murchison range, Transvaal. Particulars of this dis-

trict were given by Alexander O. Brown in our issue

of October last. The inaccessibility of the district has
delayed operations, and though the railway connecting
with Delagoa Bay is nearly complete, it has not been
deemed advisable as yet to resume active development.
The company also owns substantial interests in the
New Lisbon-Berlyn Co., and in the Murchison Free
State Gold Mining Co., neither of which have as yet

distributed dividends. Prospecting at the Magato
copper concession, under the direction of J. M. Calder-
wood, has been commenced, and the results of work
so far done are promising.

Knights Deep.—This company belongs to the Con-
solidated Gold Fields group, and owns property on the
dip of the Glencairn and Knights, two mines under
Barnato control, and situated in the middle east Rand.
At the southwest corner it is contiguous to the Simmer
East, one of the unsuccessful deep-levels under the
Gold Fields direction. For sometime. Knights Deep
has leased 70 of the Simmer East stamps, bringing its

own equipment to 270 stamps. Two months ago.
Simmer East failed to pay its debenture interest, and
its property was absorbed by Knights Deep. Both
mines contain ore of low grade, but Knights Deep has
been able to work at less cost than Simmer East. It

is therefore expected that, under the new arrangement,
the Simmer East deposits may be made profitable.

The report for the year ended July 31 last, shows that

751,058 tons was mined, and after the removal of 3%
waste, 727,700 tons was sent to the mills. The yield

by amalgamation and cyaniding was 151,115oz. worth
£634.127, or 17s. 5d. per ton. The working cost was
£418.519, or lis. 6d. per ton, leaving a profit of

£216,465 or 5s. lid. per ton. After the payment of

debenture interest and tax, and redeeming £23,500 of

debentures, there remained a disposable balance of

£177,475, out of which £176,969 was distributed as

dividend, being at the rate of 27J%. As compared
with the previous year, the tonnage crushed showed
an increase of 32,030 tons, and the working cost was
reduced by 4d. per ton ; on the other hand the content
of the ore was 2s. 7d. lower, and the dividend com-
pares with one of 35% last year. The ore reserve at

July 31 was 1,477,414 tons, averaging 4'7 dwt., and
there were 46,000 tons partlv developed of an indicated

content of 4'3 dwt. The rest of the mine has been de-

veloped, but the value of the ore is not yet ascertained.
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year ended September 30. This shows that 663,081

tons of ore was raised, and after tin- removal of 15%
waste. 558.920 tons, avera i ton, was

to the mill, whi I imps anil 6 tube-mills

were regularly employed. The yield by amalgamation
was : y cyanide 83,746 oz.. a total of

266,170 oz. worth £l, 116.979, or 39s. lid. per ton.

The working cost was £595,418 or 21s. 3d. per ton,

leavio of £521,560 or 18s. 8d. per ton. A
further profit of £10,428 was made by the re-treatment

of 22.CO tons of accumulations Out of the profit,

09 was paid as tax, and £402,500 distributed as

di\ idend, being at the rate of 42$ per cent.

Van Ryn Gold Mines Estate.—This company was
formed in 1892 to acquire property on the outcrop in

the far east Rand. A dividend was paid in 1895, but

it was not until 1904 that steady prosperity was at-

tained The deposit is of lower grade at the surface

than in the central Rand, and the mine is in fact the

pioneer in the successful treatment of low-grade ore in

the far east Rand The control is with the Albus, and
E. G. St. John is manager. The report for the year

ended June 30 shows that the ore reserve has been sub-

stantially increased, and that the treatment plant has

been overhauled and extended. The plant now con-

tains 160 stamps and 6 tube-mills The tonnage crushed
was 460.740. an increase of 64,300 tons as compared
with the previous year. The yield of gold was 150,850

oz , worth £639.395, an increase of 17.118 oz. or

£72,630. The working cost was £363,161. and the

working profit £276.234. an increase of £13,893. The
figures per ton were respectively 27s. 9d , 15s 9d

,

and 12s. The cost per ton was 5d. higher, due chiefly

to the increase in wages. Out of the working profit,
! 31 was written otT mine equipment, and £24,206

was paid as tax. The shareholders received £225.000,
or 45%. the same as the year before. No less than

20,007 feet of development work has been done, or
nearly double that of the previous year, and the re-

serve has been increased by 408,534 tons The reserve

now stands at 2,064,444 tons, averaging 6 42 dwt. per

ton. and 89.365 tonsof partlv developed ore averaging
5 24 dwt There are also blocks totalling 663,323 tons

containing less than 4 dwt.. and it is intended to fur-

ther investigate them with a view of finding profitable

portions. The Van Ryn is worked in two sections, and
a third called No 3 is now being developed ; the re-

sults so far obtained are highly promising. No new
shaft is being sunk, but connection is made by cross-

cuts to No. 2 shaft

Luipaard's Vlei Estate & Gold.—This company was
formed in 1888 by the Consolidated Gold Fields ot

South Africa, to work property in the far west Rand.
In 1909 the mine of the Windsor company was ac-

quired. Until the past year the management has been

in the bands of ti»- G ed ( lold I ii I
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There was an item of profit / 10,1 si from claim and
tou nship licenses, and on the otl

allowed for depreciation of plant Thenel profit was
£6313. which, added I irward

from the previous year, made a total bal

ance of £86,921. The ore reserve on June 30 wa
timated at 500,471 tons averaging 5 72 dwl , togi

with 1S6.419 tonsof partly developed ore estimati

contain 5'89 d« I
figures show a substantial

improvement over those of last Sim e fune 30,

development on the 20th level has revi ill 1 the pres-

ence of higher grade ore, and the outlook is considered
as greatly improved.

TRADE NOTES
.Most of the truth- publications mentioned in this

column are available for distribution timl the

manager of Th,' Minim; Magazine will be

pleased to secure co; /sous interi ited

Hardinge Conical Mill Co. advise that they have
received an orderfrom the Britannia Mining & Smi ll

ing Co. for five 8-foot Conical Pebble Mills, and one
6-foot Conical Ball Mill.

Deister Machine Co. have received an order for 68
machines comprising the full concentrating equipment
for the Atbasar Coppi 1 I ield Ltd. TheGeevorTin
Mines have decided, after trial of four Deister ma-
chines, to aid 7 more immedian I;

The British Humboldt Engineering Co. issue four

separate pamphlets dealing with magnetic separators,

and describing the diffi rent types required for feeblyand
strongly magnetic ore designed for either wet or dry

work. The testing works of this company are equipped
to determine the best machine for any kind of ore.

Sullivan Machinery Co. announce the appointment
of Howard T. Walsh, I uropean agent, as general

salesmanager, with headquarters in Chicago. Austin

V Hoy takes Mr Walsh's place in London Other
changes have been made to fill the vacancies caused

by these promotions, which is in line with the general

policy of The Sullivan Machinery Co. to promote em-
ployees who have serve I them with efficiency.

Holman Brothers. Ltd. new 62-page handsome cat-

alogue is devoted to their mining specialities : Stretcher

Bar Hoists. Diagonal Hoists, Klectnc Hoists and the

Air Cushion Stamp. Much more space is devoted to

the Stamp than to the other specialities, and im]

ant information regarding construction and details are

given, which ha tofore appeared. Holman
hers have also reprinted in pamphlet form. Mr.

Degenhardt's article on the Air Cushion Stamp, which
appeared in the monthly journal of the West Austra-

lian Chamber of Mines.
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CAMERON PUMPS are conceded

by mine m<*n everywhere to be far

superior to all other Steam Pumps

because of their compact, simple construc-

tion, great strength and durability to with-

stand the severe usage they are generally

subjected to.

AGENTS GILLESPIE & CO.
2 WH1TTINGTON AVENUE

LONDON, E.C.

Pulp dewatered to the exact
percentage required tor cy-
aniding or concentration by

i
,
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Launder
Clear
Solution
Discharge

Thick Slime Discharge

The

DORR THICKENER

THE only approved mechanical

device which will continuously

decant a liquid in a clear state,

from finely divided material, such as

slime or fine sand, held by the liquid

in suspension, and will deliver, at the

same time, the thickened material, as

fast as it is formed, either continuously

or intermittently, as desired.

AMONG the advantages offered

by the Dorr Thickener over in-

termittent settling or continuous

settling in cones are : smaller cost or

operation and installation, larger

capacity and higher extraction, in-

creased rapidity of action, reduced

head room and economy of water.

Also THE DORR CLASSIFIER

DORR CYANIDE
MACHINERY CO.

FIRST NATIONAL BANK
BUILDING . . . DENVER

or to

WILLIAM RUSSELL
17 SOUTH STREET, LONDON, E.C.

SPECIAL REPRESENTATIVE
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per day, not even taking account of any saving in smelting charges
because of the higher grade of concentrate.
The conclusions to be drawn therefrom are so self-evident that

no further elaboration is needed. They were just th3 conclusions
which, based on hard incontrovertible fact, forced themselves on
the mine owners, and convinced them and theirs, and these same
facts in greater or less degree, but still as convincing, will soon
convince many others too, and that is, that by the use of our pro-
cesses, where applicable, mine owners will be enabled to produce
their copper from the selfsame grade of sulphide ores hitherto
in .Hid for pounds sterling per ton cheaper than they have ever
done before, simply because the ore will be made to yield a
larger percentage of marketable metal, and, .ill things considered,
that will, I believe, soon be secured at a trifling, if any. extra cost

at all. This is my statement to you of what I believe to be the
immediate and proved possibilities of our process, and it is

also my message to the great copper mine owners of the world,
who have not at present realized what we can offer them. We
freelv court their inquiry. It will be their fault if they do not do
so. The zinc, lead, and silver mine owners of Australia have now
for some time acted on these established facts, and they have not
been disappointed. One mine alone in Australia, not to mention
others, has netted a million sterling from its formerly nearly
valueless zinc tailing by using our process. Before many years
have passed Broken Hill shareholders alone will count millions
sterling to the credit of their results simply from doing, or hav-
ing done, the same, and the majority of the mines there are, as
you know, already doing it so effectively that 1 had good reason
earlier in my remarks to express our regrets for not having been
able to secure any more tailings for ourselves on that field. Aus-
tralia has been the first to benefit by our processes, but America
is following fast.

By way of illustrating and supporting what I have said as to

the efficiency, simplicity, and cheapness of our plant, I now pro-

pose, with your permission, to give you some practical and com-
parative figures carefully prepared by our chief engineer, Mr.
Walter Broadbridge.
These figures are not mere irresponsible estimates, but they

are, as closely as possible, based on established facts. In the

most up-to-date mines of the U.S.A. and elsewhere, where several

thousand tons of ore are treated per day. I understand the most
modern practice is to erect complete self-contained units, each
designed and equipped to crush and concentrate or treat about
1C00 tons per day. Complete plans of such 1000-ton units have
been furnished to Mr- Broadbridge. and on that he has based his

figures, which, without troubling you with too many details, I

have summarized as follows :—First, for an ordinary wet table

and vanner concentration unit to treat 1000 tonsper day there are

in the particular mill referred to 174 tables and vanners. occupy-
ing a building or floor space of 41,5 18 square feet. The power re-

quired to drive these amounts to 175 h.p.. and the cost of install-

ation is approximately £25,000. This, of course, refers to the

concentration plant alone, no crushing or power plant, with ac-

cessories, &c. being included. Secondly, to replace the above
installation with a Minerals Separation Flotation Plant will re-

quire onlv two units of 600 tons each, capable of handling 1200

tons of ore instead of 1000, and will cost about £4000. The hous-
ing or floor space required will be less than 3000 square feet, com-
pared with 41.000 ft.. and the h.p. to drive it only 80 to 120 at

most, according to the number of agitators. The additional cost

of suitable re-grinding mills recommended by us will at the out-
side amount to £6000. Adding this to thecost of M.S. flotation

plant the total will then only amount to £10.000. compared with
£25,000 for the former more unwieldy and less efficient installa-

tion. This extra re-crushing plant, it must be clearly understood,
forms no part of the purely Minerals Separation process plant,

although it is recommended and included because of the en-
hanced profit it will ensure
To make this clear I will take a 2% copper ore, from which un-

der the best table and vanner methods a possible 70% recovery
may be assumed, so that with the copper at 12 cents the yearly
vieid will be from such a unit Si,226.406, or £"252.021. Against
this an S5% recovery by Minerals Separation (because all values
can be freed from the gangue by better crushing, thereby making
the hi^ln r recovery easily possible), and assuming on a conserv-
ative basis that fully 50% of the crushed ore will need re-crushing
at a cost of 20 cents per ton. and allowing also for the additional
.cost of smelting, the net results will workout as follows :—With
copper at 12c, Si.459, 109. or £299,842, showing a balance of

'0 I or £47,821 to the good, which again is equivalent to over
I

' per ton of ore net, or more than sufficient to amortize the
whole of the cost of M.S. plant plus that of the extra fine crush
ing plant, in less than three months' operation. In other words,
the copper produced from a 2% ore will cost at least one percent.
less per pound to produce, which again is equivalent to over £-4

per ton of total metal won. The effect of this on the copper pro-
duction of big mines and of the world, will be self-evident to you.
In a mill handling 2.COO.00O tons per annum, of which there are
more than one in the United States and elsewhere, the two sys-
tems appear to be still more instructive and convincing. With
wet or table and vanner concentration, a plant of this capacity
would require 850 concentration tables and vanners, occupying a

floor-space of over 200,000 square feet, consuming not less than
870 h.p., with a capital outlay of at least £125.000. A Minerals
Separation plant, on the other hand, to treat this quantity would
only require 9 units occupying a floor space of not more ihan
15,000 square feet, would cost less than £20.000, and would re-

quire only 400 to 450 h.p. If it werefound necessary to fine grind
the ore an additional £30.000 should be added to the above figure,

raising the cost of £50,000.
In capital outlay alone, the table and vanner plant would there-

fore cost 500% more than a Minerals Separation plant of equal
capacity, or over 150% more than a Minerals plant, plus the ad-
ditional re-crushing plant recommended. The production of cop-
per, assuming 85% recovery (in many cases we have reason tnex-
pect and actually get recoveries of 90%), would be increased from
51,000,000 lb. to over 62.000.1 00 lb. The net saving would amount
to £23^,105. taking copper at 12 c. per lb. These figures speak
for themselves. They may indeed appear to be sensational, but I

have the fullest confidence in giving them, not only to you, but
also to all practical and technical mining engineers conversant
with the details. As far as we are concerned, in any case, we are
prepared, subject to suitablearrangementsand facilities, to make
good this statement by undertaking to erect a 1000-ton unit of our
plant for the price named at the given mine with which the esti-

mates have been compared, and to run it against an installation

of tables and vanners of like capacity.
At the Braden Mines in Chile the whole of the 3000-ton plant

is being built in that company's own shops on the mine, with the

exception of some special bearings which were sent from Eng-
land, not because they could not have been made there, but be-

cause they can be more readily made and delivered in less time
by regular makers in England, simply because home manufact-
urers are specially equipped for producing such stock or standard
requisites- The very important fact that our plant can be built

on any mine, where there are only reasonable facilities, sin iuld

make it most .attractive to practical mine-owners and manageft.
It can also certainly and easily be maintained in perfect repair on
any mine where timber and ordinary mechanical supplies, as well

as carpenters and fitters, are available. These all-important con-
siderations we unhesitatingly recommend to the serious attention

of managers and engineers interested in mines likely to be con-
cerned. In developing our process and plant, we have not, as
indicated before, forgotten the careful study of the most economic
and scientific method of crushing ores, simply because our pro-
cesses have now so conclusively proved themselves to be capable
of effecting so much greater recoveries of values than has been
possible by the best known methods, that we soon recognized
that much greater attention will in future be necessary to the

more scientific reduction of ores than has hitherto been practised

or possible. For zinc. lead, and copper sulphide ores, mining
engineers, using the older methods of concentration, had in most
cases to avoid crushing fine enough to liberate all contained val-

ues for fear of producing too much slime, from which it was
practically impossible to recover the important values. It was
therefore necessary to crush their ores in such a way as to make
as little fine slime as possible, with the result that either the val-

ues were not sufficiently freed from the gangue, or thev were lost

in the slime, A loss, therefore, occurred both in tie coarse and
in the fine product.

All that can now be radically altered. We can and do recover
the finest sulphide mineral from the finest slime pulp, so that the

ore may now be crushed fine enough to liberate all values At the

same time, it is not necessary to reduce all the ore to slime. A
happy and scientific medium can and should, therefore, now be
adopted, and that method is to crush the ore just sufficiently to

liberate all values, without having to overdo it. Our licensees

and users of our process are already recognizing and practising

this important fact, and I believe all practical men who may in

future use our process will themselves soon realize that all-im-

portant fact, and that a further and necessary impetus will there-

by be given to the perfecting of mechanical crushing or re-grind-

ing devices on lines hitherto impossible because of considerat it ins

which have governed possible economical results. I think 1 have
now tried your patience long enough with these somewhat tech-

nical details. They are details, however, which I believe will not
be found uninteresting from a practical point of view and for
that reason I hope you will not consider that your time has been
wasted today.
The next subject I may be expected to refer to, although no

mention has been made of it in the directors' report -mui I

regret it myself—is the absence of a dividend. You will see the
directors have not recommended any distribution The reasons
why they have not done so are because they believe that they
have been able to make very much better use in your interests of

the available funds. First, by protecting your interests in the

Australian company so as to retain a controlling interest in it.

and in doing that I know you will for reasons already outlined,

readily admit that the board has acted wisely. Secondly, the

means at their disposal enabled the board to maintain your pro-

portionate holding in the American subsidiary. Thirdly, they
have been able to undertake and carry out valuable exploration

and test work, including the Braden test, in itself no small matter,

as it involved the outlay of nearly £7000. the successful outcome
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tl Braden has returned to Kustralia. from where we had
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adoption of the directors" report and accounts as submit ted to you.

Mr II. A. Krohn. in the course of a speech seconding the re-

solution for the adoption of the report and accounts, said

:

Though ihere is standing to the credit of profit and loss a fairly

,nti*lsum th'oretically applicable to di\ id,mi. nevet

the directors conceived it to be in youi

should hold that money back for the t)d empl y it in

furthering the interests of the company in va of the

world. The chairman has spoken in glowing colours of the per-

fection to which we have brought our plant and our processes.

and of all the enormous fields for their application which we are

opening up. No man is better qualified to speak on that subject

than Mr. Ballot, and no man's words are better worthy of cre-

dence, because there is no living man who is so intimately ac-

quainted with every detail of our processes from first to last,

whether on the technical or on the commercial side, tl

Ballot. But this company is to Mr. Ballot what a vers favourite

or only child is to a doting father, and it is possible there may be

some risk of his being carried away by his feelings and beinfi a

little over-rosv in his statements and over-sanguine in his prog-

cations. 1 will therefore, if you will allow mc, lay before

you the opinion of an independent critic. At the meeting of the

Sulphide Corporation on December 19, the chairman. Lord Kin-

tore, after dealing with the great improvement that had been

. :i generally in the production of the lead and zinc concen-

on the mine, went on to make this remarkable statement :—
" The fact is. gentlemen and 1 think it is only fair that I should

draw attention to it— that the Minerals Separation process which

we use in our zinc mill has attained to a really very remarkable

pitch of efficiency. For the whole of last year the recover

,

by this process averaged 90%. against 85i% in the previou

while for the first five months o' the current year it has further

to an average of nearly 94%. and I do not think that any-

where else in the world, or by any other process, could these

figures be equalled." Now that is the plain matter of fact state-

ment of the chairman of that great mining corporation, which, i

am glad to see. has reached the very satisfactory position of hav-

ing paid its shareholders aggregate dividends of nearly A 1 .250.000.

but that opinion, based on very large scale practical results, cor-

roborates Mr. Ballot's statement on that side of the question—the

zinc and lead side—in every respect, and the fact that his state-

ments are confirmed-and strengthened on that side must surely

lend additional weight to the statements be has made to us with

regard to copper. 1 feel sure, therefore, that you will go away

to-day more convinced than ever, from u hat you have heard, of

the magnificent possibilities that are in store for the Minerals

Separation process. I have great pleasure in seconding the reso-

lution.

The motion for the adoption of the report and accounts was
then unanimously agreed to.
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Paul, the i live of the Minerals Separation

Company, was greatly pleased with the plant and the

operation of the pi • ft added " Success abso-
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will commence January 6.

All mines in
|

I i n dition Resume operations un-

reatly improved conditions. Tonnage ol broker

ind value thereof besl for tin- past twelve months.

Situation generally satisfactory."

In seconding the resolution for the adoption of the

report. Mr 1 * Robinson said that the position had

undoubtedly improved during the last twelve months

It had been a matter of surprise to him to see the at-

tacks which were constantly made upon the < treat Co-

bar company. For instance I thei day.hesawin

one of the papers that it was officially stated that Mr
.

t at the tn i

Hug to leave

the company That was an absolute untruth ;
there

: i foundation for such a statement as that, and

why such a thing as that should appear in the news-

papers, was beyond his comprehension. To begin

with, Mr. Bellinger's agreement was not vet up with

the company ; it had some considerable time to run.

Then they were told a little while ago that the bottom

of the mine had fallen out . in other words, that the

copper had come to an end. That was an absolute

mis-statement, and all the reports which had since

been received showed that that statement had no

foundation in fact. Then they were told only the other

day. after all the struggles that the directors had had.

and after the manager had had in overcoming local

difficulties, that the Minerals Separation plant had

been found to be a complete failure lie could nol

understand hov. rtsgotabout. Mr.Bellingei

was shortly to visit England, when they would 1

to discuss with him all the matters connected with the

future policy of the mine.

'The resolution was carried unanimously.
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NOURSE MINES, LIMITED.
(Incorporated in

THE adjourned sixteenth ordinary general meeting
of shareholders was held in Johannesburg, on
December 4, 1912. Mr. H. C. Boyd in the chair.

The Chairman said that for the year ended July 31,

the profit amounted to £243,200- Taken as a whole
this did not compare favourably with the profit for the

previous twelve months, being £7525 less, but the more
recent results reflected a position greatly changed for the
better. During the first half of the twelve months un-
der review, owing to unsatisfactorv underground con-
ditions, the tonnage crushed was low, costs were ex-

cessive and the profits were comparatively poor, aver-

aging /IS, 429 monthly In the latter months, many
difficulties were overcome and the organization under-
ground ,vas greatly improved. There was a consider-
able increase in the tonnage crushed monthly, a steady

decrease in the costs per ton, which for Julv were
20s. 7d. per ton, and a corresponding increase in pro-

fits, which for the last four months of the year averaged
just over £25,000 monthly. There had been further
reduction in costs during the current \ear, October
showing the best results, 19s. lid. per ton. By com-
parison, the reduction was actually greater than ap-
pears, as the development charge had, since the begin-
ning of the current financial year, been raised by 6d.

to 3s. per ton.

The year's profits had to meet heavy charges on
capital account, amounting to j'.'st under £70,000, be-

ing the balance unprovided for at July 31, 1911, for

special expenditure for the year underground and on
the surface. It w-as with reluctance that the board
decided to reduce the dividend declared in July to 5%,
but the figures published at the time regarding the

company's financial position must have made it clear

that the decision was a wise one. It had been pro-

posed to charge the cost of connecting the South
Nourse shaft with the batteries, and the underground
expenditure necessary for the general concentration
scheme to capital account, as it consisted mainly of

drives and connections off the reef which would not

expose ore but would be in the nature of permanent
passage ways. On further consideration, how-ever,

the Board decided to charge all this underground ex-

penditure to working costs, and this course had been
followed since the beginning of the current financial

year. The actual expenditure on development for

each month had been charged out, but if, for any rea-

son, it had not been possible to accomplish work to

the value of a sum equivalent to 3s. per ton milled,

that amount had been charged against the month's
profits. Owing to reduction in working costs this year,
this additional charge had not been felt. Capital ex-

penditure during the first quarter of the current year
only amounted to £247. and there remained about
£23,000 to be spent chiefly on the above-mentioned
work in connection with the South Nourse shaft. As
the manager pointed out, they intended, as soon as
possible, to concentrate as much of the hauling as
possible at this shaft.

In connection with the reduction in working costs,
the chief economies had naturally been effecied un-
derground, where the bulk of the money was spent.
In January it cost £38,400 to mine 61,780 tons, or
14s. lOd. per ton milled, while 67,196 tons « ere mined
in October at a cost of £32.936. or lis. 8£d. per ton
milled. One of the main directions in which this sav-

the Transvaal )

ing had been effected had been in the cost of breaking
ground by machines. During October it cost 5s. 3d.
to break a ton of rock with large machines, a reduction
of Is. 2d. per ton compared with January, and small
machines averaged 6s. 7d. per ton, less than half of

what it cost in the beginning of the year. The ton-

nage broken by small machines in October was about
three and a half times as much ns it was in January ;

on the other hand, the large machine tonnage de-
creased by about 26 per cent.

Re-calculation of the ore reserves showed that at the
close of the year the average value was the same as at

the end of the previous year, namely, 6'6 dwt. per ton,

but that there was a decrease of 81,705 tons. Propor-
tionately, it was not a very large decrease, and it was
more apparent than real. Areas formerly included in

the reserves had been found in the course of mining
to be cut off from the current workings by faults, and
it was, therefore, considered wiser, temporarily at

least, to exclude them from the reserves. Virtually,

the position was much the same as at the end of the
previous year. That it should be so must be considet-
ed satisfactory, for it was plain from the figures of re-

covery per ton that they had been mining a grade
somewhat in excess of the average value of the ore re-

serves at July 31, 1911. This had, however, been
counteracted by the fact that on the whole the values
disclosed during the year had also been higher than
usual. It must not be supposed that they had in any
way strained after a high milling grade ; they had
taken the ground very much as it came. It would be
apparent, now that working costs had been reduced, as
they expected they would be, that they were in a posi-

tion, while milling a grade more nearly reflected by the
reserves, to make at least as good profits per ton as
last year.

Of the principal features of the year's development
work, probably the most important was the connection,
by means of a long cross-cut on the 20th level, of the
Nourse Deep and South Nourse Sections of the pro-
perty. During the current year there had been no
marked change in development results, which on the
whole continued fair. Progress was being made with
the concentration scheme underground, and it might
be mentioned that even in the early stages improve-
ments in the cost of tramming and shovelling ore were
apparent, the tonnage handled per bov having in-

creased by about 25 per cent, during the past six

months, the costs per ton showing a satisfactory de-
crease.

The consulting engineer stated in his report that

a continuance of the improved profits earned in the
latter months of the year could be reasonably ex-

pected, provided the labour force was maintained.
Between July and October they lost 800 boys, and it

was highly creditable to the management that profits

were maintained so satisfactorily during that period,
while development was in no way restricted. During
last month the decrease really began to make itself

felt The actual numbers employed diminished seri-

ously, and untrained boys took the place o( experienced
ones, with the consequence that only 51,300 ions were
milled, a decrease compared with October of 5000 tons.

There was every indication , however, from the present
reports about labour that this was a passing phase, and
they might expect to be provided satisfactorily in this
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The Chairman then moved thai the directors' re-

July II, 1 fore the m ed and
!

km. ui. 1 seconded the motion,

which >i unanimously.

H. E. PROPRIETARY, LTD.

THE ordinary general meeting was held on He
I

. Mr 1 - 11

Hamilton (clia rnian of the company) presiding.

The Chairman i I not, during the past

year, departed from the policy of marking time so lar

as their properties on the Murchison Range were con-

cerned. The position on the Murchison Range had

not exhibited ai al change, but tin- Selati

Railway was approaching completion, and, according

to latest advices, had reached the Tzaneen estate on

the Great Letaba River—a total distance of 310J miles

from Komatipoort—and should be completed during

next year. So far, the advent of the railway had not

been the signal for any fresh activity on the range,

nor, so far as their information went, had the work
prosecuted by local syndicates and others during the

vear been attended by any results which would lead

them to modify their previously expressed conclusions.

Their own work on the range had been confined prac-

tically to the maintenance of the properties. The
Free State mine, in which they were interested as the

largest shareholder and also by advances, had re-

mained dormant. Tlu- mine was down to a depth ol

about 600 ft., and Mr Troye had made an examina
lion of the upper levels last year He stated that al-

though there were stretches of payable values, and
that the winze between the first and second levels

went down in 21 dwt. ore ovei a width of 56 in , he

could not recommend restarting work on account i

the irregularities of values. On the Bluejacket a

tributor had been at work for the past few months
and had produced a small amount of gold, on which
they received royalty. A certain amount of work had

been done during the year on Palabora. but the re-

sults did not afford sufficient encouragement to con-

tinue spending money. As regards the New Lisbon

Berlyn Company, in which they had a considerable

interest, it was satisfactory to note that the company-

had maintained regular crushings during the year, and

had been able to pay off a small part of the loan which
was incurred for the purpose of equipping the property

with a reduction .plant. The mining area of the com-
pany was a considerable one, and, while the gold oc-

currences were irregular, fresh discoveries were being

made from time to time. It was also satisfactory that

the management was hopeful of being able to deal in

the near future with the pyritic ore, of which there

were considerable quantities. Preliminary work had

been eM
a prospet inig expedition, undei thi

i, uiting engini er to thi

ompany
i time had i h to take a

now embark upon on

the Murchison I

line would r decisl

next \
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KARAKA MINES, LIMITED.
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1 e a I deal
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an additional area of joh the properties
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That was an adit level, cutting thi reel at 600 ft., and
ilso driven on some of the reefs They had

cleared tbi siti at the head ..I the 'Gloucester

which they intended to make thi
I haft rhej

had bought and sent out the machinery, which con-

sisted "! air compressing, rock-drilling, hoisting. ... d

an electric lighting plant. They had parilv • i. . i. I a

machinery to work in conjunction with a five

stamp battery which was already there on anoth.

n

a little distance off.

As they had not been able to commence crushing and
to get the mine into working order, the vendors had
met the board in regard to the payment ol thi balance
of their cash consideration. To dati paid

them the sum of £2250. but, so far as the remainder
was concerned, they were willing to wait until they gi it

returns from the mine. They proposed to comn
crushing about the end of January. The following

was the latest cable : "Since we commenced driving

on the reefs have now available Greenstone 1000 ton

average val u < ] 7s 8d , 3000 ton aim < L0

Northeast branch 3000 tons average value £i. 4s

This will be in addition to quantities Dr. Simon
mated. Lucky Hit not possible to estimate until

further advance. Have finish' I erection of macbi
at the mouth of the shaft ready (or driving

level as soon as funds available. Reconstruction of

battery, everything is well forward. Mill will com-
mence running about the end of January, Late a.

of tube-mill will cause further delay. According to

law, mines must shut down owing to the

fourteen days about Christmas time. Will cable assay

results next Thursday.— Dolgall." The assay re-

sults were received on December 19, and wei
follow : "Assay results Greenstone north east has ad-

vanced 8 ft., average width 1 ft. 8 in., value 96s. 7id "

In the past progress had been largely delayed owing
to the bad season, and the weather which they had
had there had been somewhat abnormal. They had
actually had a fall of snow, which was almost unknown
in the island, and heavy winds had from time to time
stopped surface work.
The motion to adopt the report and accounts was

carried unanimously.
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MEETING
SECTION

HIMAN CONCESSIONS, LTD. EASTERN AKKIM, LIMITED.

THE tenth ordinary general meeting was held on
December 30, at 13 Austinfriars, E.C., Mr W
T. Trevenen presiding.

The Chairman, after referring to the accounts, describ-

ed the work accomplished by the West African Trust on

the concessions which it had under option during the

past year. The work was mainly confined to Bogosu
North, Chujah, and Ekotokroo. In regard to Bogosu
North, the development of this block had been made
in conjunction with that of Botto No. 1, over which
the West African Trust held an option. The so-called

west reef, on this property, appeared to be a reef for-

mation consisting of a great width of quartz veins and
stringers. A certain amount of driving was done there

at shallow depth, namely, 44 ft. The reef exposed
averaged 25s. 9d. over 55 in. for a sampled distance of

180 ft. The east reef had been further developed in

levels north and south at a depth of 100 ft., and the

results obtained afforded encouragement to sink the

shaft to a depth of 300 ft., for the purpose of open-

ing out at that depth. The result here was very

disappointing. A cross-cut west was put in, and, it

was estimated, should have cut the reef at about 150

ft This cross-cut, although driven 358 ft., only in-

tersected barren stringers of quartz, and all work had
been stopped.

In regard to Chujah, shaft No. 4 was sunk below

water level, and the level opened out on the west reef

at a depth of 200 ft. This reef, which was driven on
north and south for a total distance of 161 ft., was
found broken and of low value. Work at this point

was stopped. An attempt to further develop the east

reef near No. 4 shaft, which had been previously pros-

pected by means of an adit drive, was made from the

No. 2 shaft. The result was unsatisfactory. A cross-

cut west was driven 276 ft. at a depth of 210 ft. This
cross-cut failed to locate the reef disclosed in the adit

level above, which showed some promise. A reef was
encountered at a distance of 125 ft. in the cross-cut,

and driven on north and south for a distance of 60 ft.

,

but values were unpayable. A cross-cut east was ex-

tended to 252 ft. without result, and work was stopped.

In regard to Ekotokroo, various reefs had been
prospected on this concession. The best results so far

obtained were on a reef which ran right through the

propertyand was believedtobeinapositioncorrespond-
ing with a continuation of the Prestea Block A reef.

The Anfargah interests presented a much brighter

picture. The development so far had been practically

confined to two reefs. On the A reef in the second
level from the Beta shaft, latest assay reports showed
a value of 6Ss. over 31 in. for 420 ft. in the north

drive, and of 59s. for an average width of 26 in. for

350 ft. in the south drive. Putting these north and
south levels together, a value of 64s. over an average
width of 28 in. for a length of 770 ft. was recorded.

The drive on the B reef, started from across-cut from
the first level of the Gamma shaft, had been extended
south for a distance of 173 ft The reef met with in

this drive was a fine reef of good value ; 131 ft. sampled
showed a value of 85s. 6d. over 80 in.

With regard to the Bogosu mine, during the year
they had not been able to get out any scheme for the

further working of that mine. It had now been shut

down for some years.

The motion for the adoption of the report and ac-

counts was carried unanimously.

THE second annual general meeting was held on
December 19, at Blomfield House, London Wall,
E.C., Mr. W. T. Key presiding.

The Chairman said th^t in the report they condensed
in a few words the position and prospects of the com-
pany. These might be emphasized by mentioning

some of the tests referred to. On the Asiakwa lease,

the late J. H. Powell sluiced 50J cu. yards of gravel

for 1 6dwt. per yard, and 600 cu. yd., including over-

burden, from 6 pits, for 20 oz., or 2s. 6d. per yard, and
stated . "The extent of this particular alluvial area has

has not been determined. It is so large that only by
a long and expensive system of prospecting could its

limits be ascertained, but it has been examined suffi-

ciently to prove that, with the plant proposed, there

is ground sufficient for many years' work of a value

equal to that sluiced." Mr. Saxton prospected the

same ground last year for the company, and reported

proving 290,400 cu. yd., worth 2s. 8d. per yard. This

was the concession being equipped by the Asiakwa
Alluvial Syndicate, and in their estimates of profits

this value per yard was reduced by 40% to Is. 7d. for

safety's sake, with costs estimated at 5d. per yard. He
also sluiced 671 cubic yards for Is. 2jd. per yard from
the Kibbi Lands Concession, and60cu. yd. from Ada-
dientem Concession for Is. 3£d. per yard, in both cases

including overburden and without treating the richer

bottom gravels. He bored 37 acres with 27 bores, and
after eliminating the coarse gold from boring, arrived

at a value of lOd. and Is. Id. for 557,568 and 629,200

cubic yards respectively. On the Osino concession he
reported that a native chief, with the aid of pumps,
recovered 100 oz from an excavation measuring 3000

cu. yd., and also that on their own territory four nug-

gets of gold from 1 to 14 oz. were picked up by the

natives during his stay. These values were payable

and were communicated by Mr. Saxton in last year's

report, copies of which were available, and he had
summarized by saying : "the alluvials over wide

areas and tested at long distances apart are of excep-

tional value." Of course mere gold contents did not

make a payable proposition, but they were told that

water was plentiful, that the contours of the country

lent themselves to getting pressure by fall and a get-

away for the tailing, and there should be no difficulty

in recovering the gold. Mr. Saxton had demonstrated
his confidence in the Asiakwa experiment by under-

taking the management for a share of the profits. He
was now busy erecting the plant, and his letters con

firmed what he stated in last year's report. The fu-

ture was dependent on the success of the syndicate, and
when that was assured their large concession area

lended itself to being subdivided into many sections for

working by water power by various methods at no
great capital cost. Meanwhile they held their proper-

ty and awaited results, but recognized that the tests

enumerated and other confirmatory reports warranted

the belief that the company was proprietor of a gold

alluvial territory of considerable dimensions. He did

not think he need enlarge on the information given,

which was built up from the actual work done on the

property, and, of course had much greater value than

any comments that the directors could make upon
them. He moved the resolution: " That the report

and accounts be and are hereby adopted."
Mr. Seymour Caldwell seconded the motion, which

was unanimously adopted without discussion.
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deeper than those of any other quartz mine in

i. that the ore was derived from shoots, the oc-

currence of which was eccentric in the extreme,
that the principal orebody was remote from the shalt.

the ore was high-grade, and every ton of it

was removed They could not afford to leave any
pillars. The whole of the drifts had to be timbered
anil the stopes filled after the ore was extracted. The
total working costs for the petiod covered by the ac-

counts had been 31s lOd. per ton, against 47s Sd. for

the previous year, and against an estimate of 35s ;

and de\elopment redemption was 10s. 4d. per ton

r the circumstances the costs compared well with

those of any other mine in West Africa They were
hopeful that during the current year a still further re-

duction would be effected.

Since they last met the development of the mine had
proceeded satisfactorily both as regards the results ob-

tained and the amount of work done. During the

period covered by the report, 4779 ft. of underground
development work had been accomplished, against

4440 ft in the previous year, the former including 258
ft further sinking in the main shaft, against 71 ft. in

the previous period During the year the principal

work, of course, had been in connection with the

further development at depth of the rich ore-shoot

situated 700 ft. or S00 ft. south of the main shaft

indicated last year, this shoot appeared to be dipping
to the south, and consequently was getting in greater

depth further away from the shaft. The length of the

shoot at the 1170 ft. level was not quite so satisfactory

as disclosed in the level above, but the reef al

level was somewhat disturbed by faults, which led

them to hope that more settled conditions would be
disclosed in the 1350 ft. level on which they were now
driving The results of the development below the

fault pointed to this and were extremely satisfactory,

the ore being of particularly good width and high

value In the bottom level—the 1350 ft.—they had
driven in the pay shoot a total distance of 40 ft., where
the reef was proved to be of an average value of 66

ver an average width of 61 in., the full width not

being exposed
The result of the development work had been the

addition during the year of 41.130 tons of west reef

ore to the reserves, which at December 1, 1911, were
34.600 tons, and although they had passed thiough the

mill since then 36,166 tons, of which tonnage 31,730
were obtained from the west reef, these ore reserves at

December 1, 1912, amounted to 44,000 tons, showing

.
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The main shaft was now down 1 137 ft!, or 87 ft. be-

the deepest level, so that I ion be
ready to open out at a depth oi 1530 ft., which would
be the horizon of the next level. Tip mi las well

equipped, and they did not antici] capi-

tal expenditure during beyond thai inn

in connect with the installation of the roasting

plant, which should enable them to realize the gold in

the concentrate more economically than by sending
it to England for treatment It was possible also

that it might be deemed necessary to instal an aerial

haulage scheme for the wood suppln

Although the problem of the futun I nssie

continued to be as fascinating as ever in its uncertainly,

they were in a better position today than they had
ever been in the v. hole history of the mine. They bad
made profits before, and substantial profits too, but

i these had been secured, they had either been at

the end of the develop,. 1 pay ore, or, at all evi

seen the limits of the shoots so far located, and such
profits had had to go back again into the mine to pros-

pect in unknown ground for fresh sources of supply,

efforts had in the end been rewarded,
and at last they were in the position of having accumu-

profits, having substantial ore reserves in the

mine, which wen led to daily ; and although
could not speak with certainty, they believed they

were some way off the hunts of the present pay shoot,

be mine was iully equipped with the plant

and machinery capable of taking them to a much
greater depth, and no serious provision had to be made
under that head They thought, therefore, tin-

had arrived when they could safely make a distribution

to the shareholders. The interim dividend of 10%
now declared should prove to be an instalment only

on account of the profits they would be. able to

before September next, when the financial year closed.

The Chairman concluded by proposing the resolu-

tion that the report and accounts be received and
adopted.
Mr. W. T Trevenen seconded the resolution, which

was carried by acclamation.
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REVIEW OF MINING

Introduction.—When we went to press

in January a feeling of general hopefulness

prevailed in respect of the conclusion of peace

between Turkey and the Balkan Allies. How-

ever, speculative dealings were held in abey-

ance for fear of the unexpected. Even the

transmission of the collective note from the

Great Powers, informing Turkey what was

considered to be the logic of facts, failed to

stir the markets. But a more cheerful view

was steadily gaining ground, so that Paris

bought Kaffirs and Rio Tintos, while New

York bought back some of the railway shares

it had previously sold. Signs of a rise were

actually apparent on January 23, when it was

made known that the Turkish Grand Council

would accept the advice of the Great Powers.

Then came the sensational news of the coup

d'etat at Constantinople, involving a sudden

change of government, and the revival of a

bellicose attitude by Turkey. The Paris and

Berlin markets were much upset, although

London remained unflustered. Even the final

failure of the peace negotiations and the re-

sumption of the war in the Balkans has not

ruffled the share markets, itbeing apparentthat

the Great Powers are in agreement not to

embroil themselves. It is also surmised that

the combatants are nearly at the end of their

tether, and that the fall of Adrianople, now

dailyexpected,will lead toTurkey'sacceptance

of peace on the terms already specified. For-

tunately the consistent prudence of our Stock

Exchange has preventedanything like a panic.

The mining market, except for the splash in

Nigerians, is free from heavy commitments.

On the whole, prices are steady, with signs of

buoyancy in Kaffirs. Quotations are at a low

ebb, and conditions, outside the effects of the

war, favour a turn of the tide. The unex-

pectedly favourable change in the fortunes of

Associated Northern Blocks hasstimulated the

West Australian department. Nigerians are

being worked for all they are worth. Broken

Hill shares are healthy. Good rains have

fallen in Queensland and New South Wales,

ensuring prosperity to staple industries. Even

the new outbreak in Mexico, announced as

we go to press, has had no marked effect,

probably because it is realized that affairs

there must become worse before they are per-

manently better.

Transvaal.— The December output of

776,406 ounces was the best since May and

made a good ending to 1912. For the year

the total production was 9,124,299 ounces,

valued at ^"38,757,560. Thus the increase is

nearly a million ounces in gold and £3,7\ 6,075

in money, bringing the total yield of the Trans-

vaal to ^"363,884,635 since the discovery of

the Witwatersrand in 1884.

The labour statistics for the end of the year

were also good. As stated in our last issue, a

gain of 4435 in December brought the total to

191,316, as compared with 197,937, the maxi-

mum attained during 1912, and with 178,282,

the total at the end of 1911. The gain of

1 3,034 in the 1 2 months is satisfactory, so far as

it goes, but it must be remembered that recruit-

ing has been abnormally good recently owing

to the drought in South Africa, compelling the

natives to seek work on the mines. The

gains of ^"55,154 in production and 8774 in

labour, announced for January, are most satis-

factory.

We have expressed the opinion frequently

that the labour stringency on the Rand would

be alleviated by the transfer of natives from

exhausted mines to young enterprises. During

the past month the City Deep received 800

workers, released from the Lancaster West,

which has been shut-down.
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The No. 3 shaft of the Consolidated Mam
Reef penetrated the Main Reel Leadei at a

depth of 2365 feet. Since then the ore has

been exjiosed on three sides, being cut bji a

dike on the north side oi the shaft. Tin-

average assay of numerous samples shows 1 7i

dwt. over a stoping width of 48 inches. This

properly is in the Western Rand, between the

Consolidated Langlaagte and the Mam Reef

W i ^t. The shaft mentioned was started in

October, 1910.

An over-wind at the Kimberley Roodepoort

shaft on January 28 wrecked the upper por-

tion of the head-gear and engine-house. This

will prevent hoisting through the shaft for at

least a month, and cause a reduction of one

half in the tonnage milled during February.

A notable fall in Consolidated Gold Fields

shares has been caused by the poor statement

issued by its subsidiary, the South African

Gold Trust. This, taken in conjunction with

the last annual report of the parent company,

led to an intelligent anticipation of the de-

creased dividend.

Rhodesia.—The December output of gold

proved disappointing, for it was only worth

,£"218,661, which is the lowest since the March

preceding. A decrease of 17 in the number

of productive mines is noted, the total falling

from 188 to 171. The total yield of gold in

1912 is given as £"2,707,368, which is the best

recorded, but it is only £"59,474 ahead of 1911.

As compared to the optimistic forecasts and

flamboyant promises of the Rhodesian con-

trollers of mines, the result is depressing.

Cablegrams from the Shamva state that

30 feet of ore, averaging 1 1 dwt. per ton, has

now been exposed in the cross-cut on the 4th

level, and both faces continue in ore. It will

be remembered that on the first level the ore

was 110ft. wide; on the 2nd it was 97ft. wide;

and on the 3rd, as far as known, it is only

27 ft. wide. The information given officially

is incomplete and therefore untrustworthy.

According to Sir John W'illoughby, the

. haii man of the (In. ago ( iaika, I pany

has "a valuable asset" in the Connemara

mmi'. A loiv.: on
i
bi k it bat been ui /ei ed

.uul i inn-, oi probable on.- ha-, been

ed. Tins ore lias an av.av valur of

£"298,840. Therefore it avi ibout 30s.

per ton. Allowing for losses in milling and

tcting the total '<>t not the working'

cost— this ore will yield only the narrowest

margin of ultimate profit. It is a prospect,

hardly an asset, except for a share gamble.

Su John said also that it was "an asset of

great potential value." To this we also demur,

i real asset is not potential ; it is a fact,

not an expectation.

On another page we publish an interesting

letter from Mr. II. T. Brett traversing some

recent comment of ours concerning the metal-

lurgical difficulties to be overcome in the

treatment of the Cam & Motor ore, in Rho-

desia. Incidentally Mr. Brett gives some in-

teresting information concerning the cement-

ing of ore in certain mills at Kalgoorlie dur-

ing the early days of metallurgical evolution.

The dissatisfied shareholders in the Globe

& Phoenix have not been united in theiraction,

and the board has shown a conciliatory spirit-

The directors have expressed their willingness

to forego a part of their fees and Mr. J. C.

Pitman has joined the board, in the place of

Mr. C. F. H. Leslie. But this does not seem

to have allayed dissatisfaction, for a requisi-

tion signed by the holders of over 100,000

shares has been lodged with the board de-

manding that an extraordinary general meeting

be called to consider resolutions for the elec-

tion of two new directors.

WEST Africa.—The Chamber of Mines

gives 34,917 ounces, valued at £"144,382, as

the output of gold in December. This is the

highest production in any single month, and

brings the total for 1912 to 362,940 ounces,

worth £"1,497,179. Thus the increase is

£427,737 ascompared with 1911, and £"741,244

as against 1910 ; in short, the output has just
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been doubled in two years. That is a per-

formance of which the Gold Coast can be

proud. It is not all that the boomsters pro-

mised, but it is a highly creditable achieve-

ment, having regard to the obstacles against

which progress has to contend in this least

salubrious of gold-mining regions. In De-

cember an increased yield was scored by the

Abbontiakoon, Bibiani, and Prestea.

The Abosso directors are to be compli-

mented for their frankness toward share-

holders. They notify their co-proprietors that

the returns will be below the normal for the

next two months, owing to the necessity for

milling a large tonnage of low-grade ore that

has been accumulated in the stopes.

Australasia.—The Waihi continues to feel

the effects of the labour troubles. Therefore,

the directors deem it inadvisable to increase the

output beyond 15,000 tons in each four-weekly

period. [Why not fall into line with other com-

panies and give returns in calendar months ?]

This 15,000 tons is to yield £"25,000, which is

enough, it is estimated, to pay a quarterly

dividend of Is. per share. Pumping opera-

tions are well in hand, so that exploration on

the 10th level may be resumed in April. Thus

a whole year has been lost. Incidentally, it is

fair to ask why has there been so unwarrant-

able a delay in the publication of the New
Zealand Geological Survey's report on the

Waihi district ? It is more than a year since

it was handed to the Mines Department.

The rise in Ida H. shares is due to the find-

ing of some rich ore and a new participation

in the Taman oilfield. As the last spurt in

these shares was due to high assays that proved

delusive, it will be well to await further de-

velopment by winzes.

Shortage of water has hindered the milling

of ore broken in the Great Victoria mine, at

Southern Cross, which is being developed for

the Great Boulder Proprietary. The 2500

tons treated in November and December

yielded £1360, the residue assaying 19s. 6d.

per ton. This means that the extraction was

less than 35%, the ore averaging 30s. per ton.

The result, we are told, is not deemed disap-

pointing, as it was only a test, but it calls for

an explanation.

The underground fire in the Consols mine

of the Mount Elliott company will cause the

temporary loss of a supply of ore chiefly valu-

able for its fluxing quality. A later telegram

indicates that the fire is less serious than was

supposed, so that sinking of the main shaft

has been resumed. The dividend of 4s. paid

by the Hampden-Cloncurry is a conservative

declaration, and is important as being the first

distribution by this company.

The Great Fitzroy returns for January are

far from cheerful ; the revenue from copper,

gold, and silver, was £"14,401, as against

£"14,456 in expenses. Even the holidays and

torrential rains do not wholly explain the poor

performance.

We understand that the independent report

on the Great Cobar mines, made by Mr. C. S.

Herzig, has been purchased by the directors

for the Great Cobar company. Several copies

are being circulated, but publication is being

delayed until the arrival of Mr. H. C. Bellin-

ger, the manager, who is due next week. The
report is distinctly favourable, and the know-

ledge of it has already affected market quota-

tions. The forecasts as to development and

production are decidedly cheerful. Having

regard to the facts of the case, it is a pity that

the text of the report was not made known

promptly to the shareholders.

Since our Melbourne correspondent dis-

patched his letter, the financial scheme for

raising the capital required by the Broken Hill

Proprietary Co.'s iron and steel venture has

been settled, and the prospectus has been pub-

lished concurrently in England and Australia.

Contrary to expectations, the issue does not

take the form of debentures ; instead, 240,000

shares of 8 shillings nominal value are being

offered at £"2 each. In this way £"480,000
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will be raised. There remain 300,000 sh.urs

to be issued at some future date. The pros

pectus is endorsed by reports from Messrs.

G. D. Delprat and David Baker, describing

the
|

rom the technological and eco-

nomic standpoints.

immission app linti d to inves-

tigate the cause of the disastrous fire at the

th Lyell mine, whereby over 40 men lost

their lives, has not been able to tix any re-

sponsibility for the unhappy event, and the

report is purely negative. It was held that

there was no evidence of defective electric in-

stallation, and that neither the employers, the

men, nor the men's check inspectors had ever

contemplated the remotest possibility of such

a thing as a fire. Recommendations are made

with regard to legislation based on the experi-

ence obtained, but no opinion can be expressed

until the full report is published.

United States.—Our New- York corres-

pondent discusses the copper market. The

set-back in copper is the result of over-pro-

duction consequent upon the decreased con-

sumption caused by the disturbance of indus-

try arising from the Balkan war. It is also

due to the success of the group of dissemi-

nated copper mines, which are fulfilling opti-

mistic estimates of output.

The Guggenheims have acquired the Flat

Creek property in the Iditarod district, Alaska.

A 7i-ft. bucket dredge and electric power-

plant belonging to the Yukon Gold Co. have

been transferred from Bonanza Creek, in the

Klondyke district, and erected on the Flat

Creek property, which is on the Innoko river.

This was done in 81 days, last summer; the

removal started on May 23 ; the dredge was

re-constructed and at work again on August 13.

The weight of material was 800 tons ; the cost

of removal and re-building was $120,000.

The hull was divided, but the bow and stern

were shipped entire. At the start, the dredge

dug into tailing from previous sluicing opera-

tions, but when it got into new ground it is

said t" Imv e yielded (in Septembei

woi tli "t gold in in
: hours. Flat < .reek if

said tn have $5,000, remaining to be

dredged. In the central Yukon region, a new

district, known as Ruby Creek, is giving

promise of importance. The mining is on a

creek system entering the Yukon rivei fi

the south neai Nulato, in central Alaska. The

miners coming out of tins distrii i at the end

ol the season united in speaking well of the

prospects there.

CANADA. — Our Toronto correspondent

sends sundry news from Porcupine and Co-

balt. During the latter half of 1912 the

llollinger produced $933,973 worth of gold

from 43,227 tons, the average assay-value of

theorebeing$2J'4.5, and the extraction 96

This is a highly creditable showing.

The control of the City of Cobalt Mining

Co., a Canadian corporation, is said to be

under offer in London. The Government of

Ontario has reduced the royalty payable by

the Cobalt Townsite company to 1 2% of the

profit. In 1911 it was 25%, in 1912 it was

reduced to 17%, and then to 15%. Last year

a total of $95,000 was paid in royalty.

The high-grade mill at the Nipissing, de-

scribed in our issue of last June, continues to

be a metallurgical success. In 1912 it recov-

ered 4,260,000 oz. silver for the Nipissing

Mining Co. \Ye understand that a similar

plant for treating low-grade ore is now nearly

complete.

RUSSIA.—The progress report by Mr. R.

Oilman Brown recently issued by the Tanalyk

Corporation indicates an interesting develop-

ment, namely, the increased proportion of zinc

in the ore. This necessitates a modification

in the original scheme for smelting. Mean-

while tests by concentration areto be made,

and a small reverberatory furnace is to be

erected for the treatment of the less zinkifer-

ous ore. This work is under the charge of

Mr. T. W. Draper, who is further to have the

advice of Mr. Theodore J. Hoover, who has a
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special experience in the treatment of complex

zinc ores.

From the Spassky it is reported that the

orebody is opening up well on the 560-ft, or

bottom, level of the Yuspenssky mine. The

drift has been in ore 30 feet east and 45 feet

west. Both ends are still in ore, assaying

14% copper in the one case and 22% in the

other for the width of the drift, and for a fur-

ther width only partly tested by bore-holes.

At the cross-cut the ore was 20 feet wide.

Further drilling at Kyshtim indicates that

the Amerikansky orebody is at least 550 feet

long at the 500-ft. horizon. The average of the

last bore-hole, for 6i feet, is 3'89% copper,

1'4 dwt. gold, and l°36oz. silver per ton. This

is about the average of former results. The

total production during 1912 was 7180 tons

of blister copper.

Mexico.— The manager of the Buena

Tierra states that " everything is in a most

unsettled state in Chihuahua." The manager

of another important mine, writing from Sal-

tillo, in Coahuila, says that "nobody would

suspect that the country was in a state of re-

bellion. We have not been molested at the

mines this year, although scares are frequent."

This exhibits the diverse conditions obtaining

in different parts of Mexico.

Since the above was written, the news of

another revolution has come to hand. We
discuss the subject on a later page. The en-

gineers who went to examine the Campo

Morado mine, for the Camp Bird company

and others, were accompanied by an escort

of 100 soldiers. One of the factors essential

to this enterprise is the extension of the rail-

way from Balsas. It is possible that the poli-

tical disturbance may kill this business.

We note with interest that Dr. Hans Sauer

is chairman of a new company formed, on the

initiative of Messrs. G. A. Denny and H. S.

Denny, to do business in Mexico. The com-

pany is called the Selected Mines of Mexico,

and is capitalized at ^"100,000.

India.—The Ooregum mine produced 2581

oz. less in 1912 than in the previous year, but

the cost has been reduced substantially, as is

the case at all the mines of the Kolar group,

so that the yearly profit is likely to be main-

tained. The progress reports show that the

lode at depth is narrow, though the assays are

relatively high. At the 4910-ft level in Oak-

ley's section, the width is 18 inches, and the

assays range from 26 to 30 dwt. per ton. In

Taylor's section, development on the 4610-ft.

level discloses a width of 12 inches, averaging

li ounces. Work in this section has been dis-

appointing on the last few levels, and this dis-

covery is the best recorded for a long time.

Better news also comes from Bullen's section^

where the lode had been lost in driving at the

4310-ft. level; a cross-cut from the drift has

now intersected the lode, and proved it to be

6 ft. wide and averaging 14 dwt. per ton. In

the Anantapur district, the North mine is in-

creasing its output and additional plant is be-

ing erected. The January figure was 815 oz.

from 2151 tons by amalgamation. The cya-

nide plant is at work and the first clean-up

will be made this month.

Various.—The Renong Dredging report is

good. In January the yield was 48 tons of cas-

siterite, or 33f tons metallic tin. During the

last half of the month the output was the

largest recorded for such a period. Last year

682,986 cubic yards were dredged for a yield

of 267 tons 13 cwt. of cassiterite, or 14 oz. tin

per yard. The cost of dredging was 4'41d.

per yard, and of this l'2d. was expended in

cleaning concentrate. The total cost in Siam

was 6'07d. per yard, including the export duty,

which was at the rate of l'7d. per yard. The

company has acquired additional ground, and

has ordered a second Werf- Conrad dredge.

Despite the stimulus of a favourable metal

market, the export of tin from the Malay

States was only 48,260 tons in 1912, as against

44,149 tons in 1911. A larger increase might

reasonably have been expected.
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RAMSAY i- tli.' Barnumof science. W e

regard 'the birth of the atom' as an

advertisement.

REDUNDAN I' DECIM VLS

appearing. The Globe & Phoenix man

agement states the assay-value of the ore-re-

serve in pennyweights to one decimal, instead

of three as formerly.

BULLFINCH shares have risen in anti-

cipation of milling, which is due to com-

mence now. Cheerful estimates of a yield of

60s. per ton, of a 'working cost' less than £\

per ton, and of a monthly profit ranging be-

tween ,£"10,000 and ^12,000 have been made

officially. Beware of a wounded wild-cat.

WE NOTE that the Mining and Engi-

neering Review, published at Mel-

bourne, when referring to the standardization

of technical usage and technical writing, states

that "the Institution of Mining and Metal-

lurgy, aided by The Mining Magazine, has,

and is, doing good work in this connection."

It is a pleasure to help the Institution.

THE ERROR made in cabling the assay

of ore in the Victorious mine, of the

Associated Northern Blocks, had no serious

consequences, because it was so quickly cor-

rected, but it illustrates the need for care in

these matters. We wonder whether the man-

ager of the Kuskie, in Nigeria, did not misuse

his code-book when cabling that his samples

"assayed 100 lb. per cubic yard." In any

case, it is dangerous to use the word ' assay
'

in reporting a test by panning or ' calabash-

ing.'
' Assay,' to most people, connotes a

chemical test. In these matters forethought

is nn essary. \\ e remembei an in itam e, fai

ml than that of the Associate. 1 Noi

i, of an engineei who when examining an

Indian gold mine misplaced Ins dei imal point,

owing to a blunder in the use of Ins conver-

sion table, and so madi ten times

richer than it was. It is bettei to be sure than

sorry.

INQUIRY into the Marconi affair has

proved one thing at least, and that is the

degradation of the Press through share deal

ings on the part of journalists. Several of the

gentlemen who wrote most fiercely and with

the greatest simulation of righteous indigna-

tion were ' bears ' of Marconi shares. Unpre-

judiced judgment is incompatible with finan-

cial participation. On another page we pub-

lish a timely and forceful criticism, by ' Direc-

tor,' on this phase of financial journalism.

COMPLAINTS come to us concerning a

mixing of governmental functions with

financial enterprise in Zambesia. a part of

Portuguese East Africa. It appears that the

Companhia da Zambesia, which occupies a

position in this part of Africa somewhat an-

alogous to that of the Chartered Company in

Rhodesia, has lately transferred its mining

rights to a new company, partly French, partly

Portuguese, but registered in London, called

Zambesia Mining Development, Ltd. This

company sent a French engineer, Mr. Bernard

Smol, and an assayer, Mr. J. \V. 1 1 ill, to make

a general tour of inspection, with a view to

ascertaining if there were any mines or pros-

pects in Zambesia that were worthy of acqui-

sition ; and if so, to make financial arrange-

ments mutually advantageous. All this was well

enough, as an expression of corporate enter-

86
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prise, but, in order to obtain ready access to

the mine workings, the inquisitive deputation

was given official status. The engineer was

made Inspector of Mines and was furnished at

Tete with a document empowering him to act

in that capacity. This document mentions the

fact that Mr. Smol is a director of the Zam-

besia Development company and accords to

him the authority to inspect in accordance with

Article 141 of the Mines Law, September

1906. All of which is as amusing as a Gilbert

& Sullivan burlesque, but it turns a serious

aspect to English companies operating in

Zambesia. They may not need financial as-

sistance and they may resent the inquisition

of a rival company disguised as a departmen-

tal inquiry. If the Portuguese government is

to join a French syndicate with a view to ac-

quiring the best mining claims, it is obvious

that things may be made so unpleasant to an

English company working in Zambesia that

the latter might be compelled to cease opera-

tions and relinquish its property.

IN
OUR LAST issue we referred to the

difference in the yield from Crown Mines,

Robinson, and East Rand shares, explaining

that the difference, which is striking, was due

to the varying expectations of life. The Ro-

binson is an old outcrop mine approaching

exhaustion; the other two are consolidations

of groups of properties on a large scale. We
made an error in giving the dividend yield of

Crown Mines as 15% on the market valuation
;

it is 74%. Crown Mines has issued 1,880,212

shares, having a par value of only 10s. each,

but quoted at £l\, so that the nominal capi-

tal is £940,106, and the market valuation,

£13,635,162. The dividend for 1912 being

£1,034,116, the yield is 110% on the capital

issued, and 1\% on the market valuation. As

regards the Robinson, this company has

550,000 shares of £5 each, which are quoted

at £3i. The nominal capital is £2,750,000,

while the market valuation is only £1,925,000.

Thus the dividend of £618,750 in 1912 repre-

sents 22|% on the capital and over 32% on

the market valuation. The Crown Mines has

a life estimated at about 40 years, while the

productive career of the Robinson is expected

to come to an honourable close within 6 years.

Obviously, the Robinson shares are relatively

low. A yield of 32% means the return of capi-

tal in three years, or capital with interest

proportioned to risk in about 4 years ; but

among the resources is included the Main Reef

proper, the profitableness of which is doubt-

ful. The Crown Mines at 7£% gives a net

yield (allowing for amortization of capital at

3%) of 6i%, which is attractive, even having

regard to the usual mining risk involved and

the debentures to be redeemed.

THE CONVERSAZIONE that cele-

brated the coming-of-age of the Institu-

tion of Mining and Metallurgy was a pro-

nounced success. All the profession and his

wife seemed to have been present at the Savoy

on the evening of January 13. About 1000

persons participated. It was a notable gather-

ing. We have a right to assume that the men
were brave, for the women were fair, and ar-

rayed as becomes the wives of those who di-

rect the digging of gold and silver. The musi-

cal programme was varied and entertaining.

Why then was the affair called a conversa-

zione ? Because, obviously, a conversazione

is a contest between a concert and a conver-

sation. In our quarter of the room, the latter

had rather the best of it. Indeed one of the

charms of a 1913 up-to-date conversazione is

that you enjoy various forms of noise simul-

taneously. It is so stimulating, you know.

However, even the most loquacious was

plunged into a wondering silence when Mr.

H.F.Marriott gave his exhibit of colour photo-

graphy. This was astonishingly beautiful. The

method employed is one whereby natural chro-

matic effects are reproduced by the aid of

myriad minute particles that transmit the pri-
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mary i olours, these multitudinous particles be-

ing spread upon the glass plate carrying the

film. T "i development eliminates

the particulai colours that are not in tb<

ture. The photographs that were shown had

been taken on a w bole-plate negative enlarged

from a diameter of 8j inches to one of 11 feet,

yet the detail did not suffei at all when the

enlargement was thrown on the screen, which,

incidentally, was an aluminium surface upon

as. This demonstration, as we have said,

was much enjoyed, for the natural scenes re-

produced by the camera had been chosen with

happy discernment.

The Mexican Crisis.

At the time of going to press the informa-

tion available regarding the latest phase of

M exican unrest is incomplete. We only know

that Felix Diaz, the nephew of the old Presi-

dent, has headed a revolution against Fran-

cisco Madero and the properly constituted

government. This affair is an unexpected

sequel to the former mutiny of the younger

Diaz, who, it will be remembered, as lately as

October captured the town of Vera Cruz in

an effort to overthrow Madero. That revolt

was promptly suppressed, Colonel Diaz was

captured, and with his fellow officers was

sentenced to death by a court-martial. He

should have been shot forthwith, but President

Madero hesitated to confirm the death sen-

tence, fearing, so it is said, to arouse the

friends of Diaz to further action. On Febru-

ary 9 a part of the army stationed in the city

of Mexico revolted against the Government

and released Felix Diaz, who was in gaol, and

also Bernardo Reyes, who was in the military

prison. General Reyes is the old commander-

in-chief whom the elder Diaz sent into exile

when he threatened to become a successful

candidate for the presidency. The insurgents

captured the arsenal, with its stores of ammu-

nition, and attacked the National Palace, in

which the President and his friends had taken

refuge. Reyes v.. is killed in the assault, and

so a pi( turesque fi| I the

. urrent drama, li is thai Madero

has fled and that D timed himseli

dent : but u is al o repoi i <-<
1 thai Mai lero

ons in i ontrol and that 1 »iaz with his fol

i i is on the defensh e. It would be idle

I. n us al this ini"' to surmise the real i our e

of events. Two thing! are i Madero

should have compelled Felix Diaz to take his

medicine in October. The penalty for a re-

volutionist when captured is death, just as in

whist a revoke calls for the loss of three

tricks. That is one of the rules of the game.

Being .1 sentimentalist rather than a soldier,

the President hesitated to give effect to the

sentence of the court-martial until so many

days had passed as to make his consent look-

like personal animosity. He failed to play

the game, that sanguinary game of revolution

and counter-revolution, so he in turn has paid

the penalty of seeing the former insurgent at

the head of a part of the regular army in a

second insurrection against the Government.

Next, it is fairly obvious that either Madero

will succeed in holding his own, and, having

learned a lesson, will put down further dis-

order with an iron hand, that iron hand of

which he has talked so much but has used so

little, or else one of the many groups of

brigands now rampant in the vicinity of the

capital will shortly be looting his treasury and

razing his palace. Another contingency is

that Felix Diaz may succeed in wresting the

presidency and in becoming a military dicta-

tor, after the fashion of his famous uncle and

predecessor. On the whole, we deem it best

that Diaz should succeed, because Madero has

shown gross incapacity to meet the necessities

of troublous times; and not only has Madero

failed, but the people of Mexico have failed,

also, for they have shown themselves recreant

to the first duty of citizenship : to support a

constitutional administration. They deserve

what they will probably get, namely, the rule
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of a military dictator, which, as far as we can

see, is the only form of government suited to

Mexico.

Dolcoath.

The premier mine of Cornwall has paid an

increased dividend for the second half of 1912,

making 4s. for the year. This dividend of

20% compares with 17*% in 1911 and 6\% in

1910. It is due not to an increase of output,

but to the higher price of tin. So far all are

agreed. It is amusing, however, to read the

various comments elicited by the higher divi-

dend. The public is informed by one financial

daily that " the reduction of the grade of the

ore sent to the mill at Dolcoath is not necessar-

ily obligatory, but is apparently rather a mat-

ter of policy." The management is supposed

to be husbanding its resources, that is, to be

keeping reserves of rich ore for a day when

the price of tin is at a lower figure. Other

commentators blame the directors for failing

to rush the production while the metal market

is so favourable. Here is a conflict of ideas.

It should be obvious that rich ore yields most

at the highest metal price ; it would be more

economical to sell the rich ore on a favourable

market, and invest the proceeds, than to keep

such rich ore in the mine as against a period

of depressed metal markets. But all such

comment is based on the supposition that Dol-

coath contains large reserves of rich ore. This

is a fallacy, for which there is no warrant. The

manager, Mr. R. Arthur Thomas, and the

directors generally have given the shareholders

no excuse for such imaginations. What super-

grade ore there is in the mine may affect the

output for 15 months; that is all. No reason

exists for expecting the price of tin to drop

before that time has elapsed ; hence it would

be a mistake to dig the remnant of rich ore re-

gardless of systematic stoping. Such a blunder

is not likely to be made. The bottom level is

looking poor ; the only good ore cut in the

deepest workings has been in patches ; on the

whole, the exploratory work on the 3000-ft.

level has been most disappointing. Indeed,

the Williams shaft and its expensive equip-

ment have been followed by no such develop-

ments as were reasonably expected. Appar-

ently the orebody does not persist, and the

question will soon arise whether to sink a

prospecting winze or test the deeper ground

by diamond-drilling. In view of these facts,

the discussion over the " husbanding of re-

sources " seems pathetic. For those resources

are relatively slender. The time is not far

distant when, at the normal rate of output, the

ore remaining will have been exhausted and

it will become necessary either to spend a

large sum of money in prospecting or acquire

new property elsewhere.

Arthur C. Claudet.

The beginning of 1913 has been saddened

by the death of one of the most useful and in-

fluential of the mining community in London.

Arthur C. Claudet died on January 17, from

an attack of pneumonia, at the comparatively

early age of 57. As the eldest son, he in-

herited the assay business established by his

father. He conducted it on the same lines,

of skill and integrity, so that it continued to

be profitable and renowned. As a graduate

from the Royal School of Mines, in 1878,

Arthur Claudet had been prepared to assist,

and then to succeed, his father. He became
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thi Bank ol l ngland and to the

Royal Mint refiner) . 1 le was one ol the

founders of the Institution of Mining and

Metallurgy, and was honorary treasurei I

its foundation in 189 ! to the daj ol hi death.

In 1906 he was chosen as president. He

the honorary s< ol the Royal

School of Mines committee and took a large

pan in raising funds foi the new club build-

ing. Mention of these details si bring

out the salient fact in the life of one of the

most kindly of men : Arthur Claudet was al-

ways willing to as i contribute to any

cause connected with education and to further

any plan for aiding technical students in start-

ing a career. He participated in the work-

that led to the re-organization of the Koyal

School of Mines, the establishment of the Im-

perial College of Science and Technology, and

the creation of the Imperial College Union.

But the most important of his many benefac-

tions was the endowment of a fund whereby

graduates from the Royal School of Mine-

receive assistance, enabling them to take a

post - graduate course of practical work at

mines and smelters. This fund, to which Mr.

Hennen Jennings also contributed, serves to

supplement the scholarships given by the In-

stitution of Mining and Metallurgy. It has

proved of the greatest help to many young

men. No one could wish to be better remem-

bered than Arthur Claudet is today in many

distant parts of the world, by young fellows

to whom he gave a lift over that difficult gap

intervening between the preparatory period

and the professional career. He did this, and

he did acts of kindness and helpfulness to

scores of men, both young and old, to whom

the vicissitudes of mining are a sad reality.

Indeed, he was a helper, both among the

straggling many and the successful few. His

kindly presence was welcome whether at a

public dinner or a private table. At the meet-

ings of the Institution, as on other occasions

when he was called upon to speak, his dis-

.ii ming and di 1 1 mai ki w - >n bi ith i on

sideration and tei pei t. I lul behind thai de

torj in. miH i . Fpurpos

belonging t<i a man i
i strong i haracter, l [e

was i "Hit' y it ilt, hut without the weal i

ol mere amiability. Arthui Claudet was a

man who had that ran- faculty, the ejft of

ip. To his friends, he leaves a re-

membrance to be cherished; to his sons, he

leaves the heritage of a name honoured and

beloved.

Nigerian Tin.

It is a pity that the real tin-mining industry

of Northern Nigeria should be discredited re-

peatedly by technical blunders, reckless fin-

ance, and market manipulation. During the

past month another feverish effort was made

to stampede the public by kiting a few lead-

ing ' counters,' using the language of the Stock

Kxchange gambler. The chief lever used to

lift quotations was the report of Mr. J. F.

Balfour. This came by instalments, but not

until Ropp shares had risen considerably.

After his second cablegram, confirming the

fact that the stuff he thought to be cassiterite

really did contain 76j% tin, the shares rose to

£8. At the beginning of the year they stood

at £Zi. Besides alluvial deposits, he an-

nounced the discovery of a lode, and ended

his message with the words :

" Deposits phe-

nomenally rich." This is not the language to

be used in the report on a mine. A phenome-

non is an appearance beyond experience ; the

use of the word simply means that the engi-

neer who uses it is completely at sea. He is

facing something beyond the range of his ex-

perience. That being so, the less he says

about it the better. Indeed, the unrestrained

emphasis on the richness of the mineral dis-

covery reminds us unpleasantly of the wild

reports on the Jemaa, by the local manager

for the Anglo-Continental, a buried fiasco on

which Mr. Balfour himself wrote a final obit-

uary. As the Ropp has a nominal capital of
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30,000 shares, it was valued at ^255,000 when

the shares stood, during the current month, at

£8i. This may seem small compared to the

^"2,500,000 added to the Anglo-Continental

valuation during the Jemaa boom, but it is

less excusable having regard to the lesson then

administered. This Ropp incident, the grant-

ing of a lease to the Jos, the lecture on Nigeria

at the Colonial Institute, and the sanguine

comment made by a pronounced bull-operator

were deemed collectively enough to cause re-

newed optimism, followed by ill disguised

manipulation, on the market. Then came the

Benue report by Mr. Wontner Brown, stating

that the Gingia Hill alluvial deposits were

economically valueless " and that no sign of

a tin lode could be detected. At the same

time Mr. Brown said that the Bawa area

would be ideal for dredging " were it not for

the layers of stiff clay." Which is like saying

that an ore would be ideal for smelting if it

were not infusible. However, this report was

timely in so far as it served to caution the ex-

cited people who were about to take the bit

into their teeth and ride for another fall.

Nigeria is being over-exploited in London.

More mining, more exploration, and more real

work is needed before the tin industry can be

legitimately used as the basis for a further ex-

pansion of quotations. Above all, it must be

remembered that excessive speculation on the

dangerous foundation of reports made by in-

experienced men is mischievous in the ex-

treme. Most of the opinions on which tall

financing and share kiting have been based

are not by men having the experience quali-

fying them for a sound judgment. Youngsters

fresh from a school of mines are no more dan-

gerous than older men accustomed to gold-

quartz mining, but unfamiliar with tin de-

posits, and more particularly with the tech-

nique of tin-alluvial mining. The hysterical

pronouncements of prospectors, mechanical

engineers, surveyors, and others unfamiliar

with the deceptive likeness of cassiterite to

llmenite, tourmaline, rutile, or garnet, have

been fruitful of blunder. No less dangerous

is the gold-placer miner who is not accustomed

to the altered conditions involved in extract-

ing tin worth 2 shillings per pound as against

gold worth 80 shillings per ounce. The pub-

lic should be warned, and not only the general

public but also those more intelligent persons

accustomed to regarding themselves as su-

perior to the run-of-mine speculators. A series

of valuable deposits, restricted in dimensions

but sporadically rich, has been uncovered in

Nigeria. This affords ground for a small but

profitable industry, and for reasonable specu-

lation, but not for the reckless gambling with

which Northern Nigeria has become identi-

fied during the last two years. •-

Agricola.

The publication of an English translation of

the medieval classic on the art of mining has

been eagerly awaited. It is not only a book ;

it is an event. A review of a labour of

love," as the translators can with sincerity de-

scribe it, calls for an appreciation rather than

a criticism. Indeed, the critical faculty is

suffused by the glow of admiration for a task

so courageously undertaken and so patiently

performed. Again, one of the translators is a

gentle lady, formerly a girl graduate from the

same university as that to which her husband

owes his degree of mining engineering. The

combination of circumstances gives a touch

of romance even to the ponderous tome in

which the old burgomaster of Chemnitz re-

lates how men have sought the ore and smel-

ted the metals from time immemorial. To Mr.

Herbert C. Hoover and to his accomplished

wife we tender our hearty congratulations, and

not without an arriere pensee, for when such

ephemeral institutions as the Bank of Eng-

land and the London Stock Exchange have

served the purpose of a passing day, it will

be recorded that the first English translation

of De Re Metallica was "Published for
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the (Translators by The Mining Maga int

m the year 1912.

II. the mention ind

ional quotation of sunn- of Ins state-

ments regarding the ancient and honourable

,ut,
: the pi ivil undry gentle-

men of simulated erudition. When they ad-

iol of mines, or even a Koyal

S i] oi Mines dinner, thej mentioned this

intury authority with an allusive touch,

invariably eliciting general admiration. That

cannot happen again. They will have to dig

deept'i henceforth. For now the great book

of George Bauer, to use his real German

name, is available to all who have a spark of

intelligent curiosity. And when they read the

lordly folio they will abate their modern con-

ceit, for they will not go far into the transla-

tion before they realize how broad a basis of

sound observation was laid by a man who

wrote long before even the atomic theory was

promulgated. They will appreciate the

length and breadth of the subject," as the

author states in his dedication to the dukes of

Saxony. They will realize that the art of

mining is
" one of the most ancient, the most

necessary, and the most profitable to man-

kind." They will appreciate how much this

venerable textbook illuminates a point of view

so unfamiliar, and they will wonder why we

have had to wait 356 years for a rendering of

the original into our own language. The origi-

nal text was written in Latin and printed in

1556. A year later the first German transla-

tion appeared. This was followed in 1580

and 1621 by other German translations, all of

them badly done. In 1563 an Italian trans-

lation was published. Thus De Re Metal-

LICA has appeared in Latin, German, and

ItaLian. In 1636 an Englishman, Sir John

Pettus, wrote concerning a translation he had

made, but it was never published, and diligent

search has failed to unearth any trace of the

manuscript. In later days other energetic

persons have essayed to translate Agricola

into I ngliah, bul nunc ol them fulfilled the

purpose. \n. i .in i agi i bi ginning, .'11111 a

sui . essful tussle with the firsl chaptei 01 two,

: itoi has b • our-

by finding a numbei of word 1
oined by

1] to 1 {pre: idea unknown in Latin

and thi refore nol to be found in any dii tion

ary. A group of technical men at Butte,

Montana, began a translation in 190 I, bul de

1 ted when this obstacle proved too much for

them. The task called for initiative, persist-

ence, and systematic preparation. These

qualifications were brought to the work now

under review. Some of the ambiguities of the

Latin terminology were cleared by careful

reading of the context and by means of an in-

complete glossary left by Agricola himself,

but the main attack had to be made by the

use of a library of contemporary literature

germane to the subject and collected by the

present translators. By digging and pros-

pecting amid these incrusted deposits of ob-

solete writing, the translators discovered a

clue to most of the obscurities in the Latin

original. Even then the translation had to be

made with an eye to avoiding the employment

of such modern terms as involved scientific

conceptions non-existent in the sixteenth cen-

tury. The task was to translate decadent

Latin into modern English without allowing

the new medium of thought to colour the old

ideas. On a faithful adherence to this guiding

principle, the value of the translation depends.

We believe that a careful reading of the big

book will prove that this has been done, and

well done. We agree with the translators that

" the work serves to strengthen the traditions

of one of the most important and least recog-

nized of the world's professions." They place

the '
if ' of modesty before the words we have

quoted and conclude that "
if the work " does

this, then they will be " amply repaid." That

consummation of their labours is reasonably

sure. Agricola is the book, literally the bible,

of mining. The recognition of the antiquity,
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not of the mere occupation but of the intelli-

gent art informing a basic industry, may serve

to promote a larger regard for the dignity of

that profession to which the translators claim

to be devoted. The literature of the subject

has undergone a secondary enrichment of ex-

traordinary value. Hoover has made Agricola

famous.

The Radium Hunters.

When high science is mixed with low

finance the result is confusion. The marvels

of radio-activity are so little understood that

to most people the subject is a sort of modern

alchemy, over-riding all their elementary no-

tions of chemistry. A little learning is made

to leaven a large mass of pretentious ignor-

ance. The association of radium with uranium

minerals is a fact, but all uranium compounds

do not contain radium, and when they do con-

tain it, the proportion is subject to no law as

yet discovered. Moreover, when radium is

finally extracted, there is no ready sale of it.

Hence the sport of the radium-hunter is not

suited to joint-stock finance. However, it ap-

pears to be admirably adapted to a pseudo-

scientific exploitation of old mines and new

simpletons, as is illustrated by the South

Terras flotation. Of this issue many things

might be said, but we cannot spare the space

to dissect its many flagrant absurdities. The

scheme is a loud echo of previous efforts in a

similar direction, such as have involved Sir

William Ramsay's repeated loan of his scien-

tific reputation to reckless company-monger-

ing. His example has been followed by sun-

dry French savants, including the lady who

through Becquerel, was enabled to win fame by

the separation of radium from pitchblende and

other uranium compounds. Madame Curie is

most unfortunate in having her name dragged

intothe South Terras flotation. Thisabandoned

mine was sold at auction in 1911 for £"3100,

and is now capitalized at £"200,000, in 50,000

shares of £\ each. Moreover, 5000 shares

are now offered, not without the sounding of

tom-toms and the emission of fireworks, in the

spacious advertisement columns of the daily

press, at £5 each, although an official circular

states that the mine has at least £fl,516,000

worth of radium, not including its " merchant-

able " radio-active water and an array of by-

products having names that sound like pre-

historic reptiles. Among the sponsors of the

scheme are four Frenchmen, of whom it may

be presumed in all kindness that their know-

ledge of business in inversely proportional to

their scientific attainments. Among the Eng-

lish directors is the usual histrionic nobleman

whose part it is to shed a phosphorescent

lustre on the title-page of a prospectus. Then

we come to Mr. Sydney Fawns, M.I.M.Mv,

and Mr. Arthur W. Wells. The last was

formerly the London secretary of the Haw-

thorne Silver and Iron Mines, the directors

of which are now being tried for fraud in the

United States. Mr. Fawns must know this

;

and he must also know that the promoter of

this South Terras affair is a man named

Frank S. Gray, who previously has been

identified with several issues of a disastrous

character. In any case, the report made by

Mr. Fawns, like that made by Mr. James

Thame, M.A.I.M.E., is not in accord with the

standards of the profession. At the time of

their inspection the mine was full of water ;

therefore the examination was a farce. Mr.

Fawns quotes samples assayed by Mr. Bene-

dict Kitto, who is in noway to blame, but Mr.

Fawns does not say whence these samples

came. He assumes that the rich assays ob-

tained therefrom indicate the value of the con-

centrated product to be derived from the oper-

ation of the mine. On this flimsy basis, he

proceeds, piling one assumption on top of an-

other, until finally he forecasts an output

worth £"5200 per week. The question of cost

is dismissed summarily without any estimate

being given. It is not too much to say that

this report by a member of the Institution of
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Mining and Metallurgy constitutes .1 scandal.

When .1 reputable membei >>! the profession

does tbi uik. it is futile to criti

ad 1 l.inv foi vagaries and abei

rancies. rhis is the tenure of the South

Terras affair that we consider the most re-

grettable.

Associated Northern Blocks.

The recent 1 ise in the quotations expressing

the market valuation of this company's pro-

perty is a cheerful episode. It is based on

realities. A few months ago the shares were

quoted at 4s. lid., which was the lowest price

in 191 J; during the past month the quotation

reached 23s. 6d. ; t ears earlier it rose

to £\. This company, therefore, has pa

through vicissitudes of fortune. It was or-

ganized in 1899 to acquire the Iron Duke

leases, at Kalgoorlie, and immediately north

of the Oroya-Brownhill. The famous chim-

ney of ore in that mine passed at an angle of

about 22 c through the Iron Duke leases into

the Oroya Northern ground, and in passing

through the Associated Northern property it

yielded handsomely for a few years. In 1911

the company acquired the El Refugio in Zac-

atecas, Mexico, but this promising mine is

shut-down at present owing to the brigandage

incidental to a so-called revolution. At about

the same time the company purchased 72

acres, constituting the Victorious mine, in the

Ora Banda district, in Western Australia, and

about 35 miles from Kalgoorlie. This pro-

perty was acquired in 1911 for ,£"22,500 cash.

Mr. Herman Landau is chairman of the com-

pany, and Mr. George M. Roberts, formerly

at the Associated, is resident manager. The

Iron Duke workings are mainly in the hands

of tributors, a sign that the company cannot

expect much more ore from them. The Vic-

torious mine, according to the annual report

to the end of September last, had about

200,000 tons of probable ore above the

third level. This averaged 20s. per ton. The

null started in September, hut the icsults

in the remaining months <>l last yeai were

hardly up to expei tatiom ,
tin- filtei pr<

working badlj . so thai i!"' yield tell to 1( ,

'''1.

itlook, therefore, was nol

cbeei till. Eai ly in January, howev er, a t

sation ed bj the publii ation of ai abli

gram stating that ore ai • aj ing pei ton

had been CUl in the east dull mi the No. I

level. Tins proved to be an error in codilv

ing: it should have read 82 shillings per tun.

I lowever, the blund oon mitigati 'I bj

further high assays, disclosing the fact that an

orebody of undoubted n< hness had really I

found. A succession of cablegrams

shares to 23s. 6d. on January 28. Since then

they have dropped first on profit-taking, and

then on less favourable news. The drift at

the No. 4 level, which is at a depth of 360

feet, was in good ore for 190 feet, the first 95

feet averaging about 50s. per ton for a width

of 4i t.-et, while the last 95 feet of the drift

averaged 245s. for an average of over 5 feet.

Farther east the drift penetrated disturbed

ground and low-grade stuff. Two rises have

been started, and so far, they are in ore simi-

larly rich. A couple of winzes will, we pre-

sume, be sunk shortly to test the downward

continuation of the orebody. Until this has

been done, it is dangerous to make estimates.

The chairman, at the annual meeting on Janu-

ary 29, spoke with commendable caution con-

cerning the recent news from the mine. The

Ora Banda district is well regarded by those

who know the local conditions, it being be-

lieved that the orebodies give signs of more

persistence than is usual in Western Austra-

lia, outside the Kalgoorlie district. The new

orebody appears to overlap the one previously

mined and may extend behind the existing

stopes. At the present quotation of 15s. per

share the property of the Associated Northern

stands at ^"262,500, as against about ^54,000

in cash, its Refugio mine, the gleanings to be

gathered from the Iron Duke, and the ore in
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the Victorious. These together warrant a pressing the relation it bears to the dividends.-

total valuation about equal to the market ap- In 1910 only 77% of the ' profit ' reached the

praisal. A few weeks should serve to disclose shareholders; in 1912 the ratio fell to 64%.

the real character of the new find at Ora Finally, the ratio of dividends to output ex-

Banda. It remains for us to congratulate hibits the fundamental economic relation of

Mr. George M. Roberts, the manager, to whom work to results. The purpose of mining is to

this happy crisis in the affairs of the company make money for the owners of a mine.

is largely due.

Mining at Cobalt.

Mining on the Rand. The directors of the Cobalt Town Site and

Now that the official statistics are avail- tne Casey Cobalt mining companies are to be

able, we can analyse the performance of the congratulated on the account they were able to

mines of the Witwatersrand in 1912. A sum- give their shareholders at the annual meetings.

mary of the essential figures is given here- These assembled at the same place, on the

with : same day, under the presidency of the same
1912 19n 191n U A J I A A .u

... . .,,.,, ...„ „,„,.„<, chairman, and were duly recorded on the same
Tonnage nulled 2J.243.143 23, 888.260 21.974.358 '

J

Total yield of gold t35.9so.i93 £33,543,479 t'30.705,089 page of the next day 's financial paper. Thus
Average yield per ton... 28s. 6d 27s. lid. 28s. 6d.

it was a twin affa j r concerning which it may
Nominal profit per ton 9s. lOd. 9s. 7d. 10s. 7d.

Nominal cost per ton i8s. »d. i8s. 4d. i7s. nd. be said that mother and children are doing well.

Dividends £7,993.790 £7.755,997 ft.908,546 To Sir Augustus Fitz-George it must have
Ratio of dividends to 'profit' 64% 63% 77%

Ratio of dividends to output 22% 23% 29% been an agreeable task to preside, and to the

It will be noted that the tonnage was in- real sponsors of the enterprise, Messrs. W. R.

creased by 1,913,903 in 1911 and by 1,354,883 P. Parker and J. P. Watson, the occasion was

in 1912. The output of gold increased in value something of a personal triumph. We do not

by £"2,838,390 in 1911, and by £"2,436,715 in view it askance ; on the contrary, it is heartily

1912. Both in tonnage and output a consider- refreshing to read the accounts of two enter-

able expansion has been maintained. The prises in which British shareholders are faring

average yield per ton for 1912 is the same as so well. It is true that the early hesitation to

in 1910. The decline evident in 1911 has participate in mining adventure in the Cobalt

been stopped by ' selective ' mining methods, district was justifiable, for most men of experi-

that is, by greater care not to break waste, ence feared that the excessive richness of the

The so-called working profit has not been in- ore betokened a shallow and a sporadic distri-

creased correspondingly, for while it is 3 pence bution of the silver. Events have proved that

more than in 1911, it is 9d. less than in 1910. such timidity, although reasonable, was exag-

This is due, of course, to an increase in the gerated, for the mines of Cobalt have pros-

working cost, which, despite a bigger tonnage, pered exceedingly and the exploitation of them

has been creeping forward. It is now equiva- has enriched many people, notably a dozen

lent to 4'38 dwt. per ton. However, these men who have become dollar - millionaires,

figures of ' cost ' and ' profit ' are phantasmal, Even after the district had passed the first

as is shown by the dividends, which represent stage of immaturity, it was held that the geo-

the net resultant profit to the shareholders, logical conditions were unfavourable to the

The dividends in 1912 are /"237,793 higher persistence of the ore in depth, for the veins

than in 1911, but they are nearly a million appeared to become impoverished when they

pounds less than in 1910. How illusory this were followed below the diabase and the Hu-

so-called profit is, is shown by the figures ex- ronian conglomerate into the Keewatin schist.

2—3
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At the Ca ili meeting il erted

by Mi. Parkei ih.u rich ore had been fellow

,-,1 in the Beavei mine down to 700 feet,

through the Keewatin and into the diabase.

This is most interesting, but it does not stul-

tify the views of authoritative geologists. < >n

the contrai y. it is in accord with the views ex-

pressed by the late S. I
, Emmons, by Mr.

Willet i'.. Miller, and by others who have

studied the local conditions. They have held

that the veins were enriched when in the dia

base or near it. so that the significant feature

of the Beaver discovery is not that the oi

in the Keewatin but that the Keewatin is

traversed by a deeper sill of diabase, produc-

ing conditions found favourable elsewhere in

the district. However, it is gratifying to

learn that such conditions are repeated in

depth. While 700 feet is not really deep, to

the eye of modern mining, it is so much far-

ther from the surface than the shallow work-

ings of the bonanza zone as to be highly en-

couraging to those who propose to explore

farther. We have never been at all inclined

to disparage mining at Cobalt ; it has been

conducted with an energy and a skill highly

creditable to our Canadian friends, and it

promises to be a profitable industry for many

years to come. The gentlemen in technical

control of the two British-owned mines are

well equipped by experience to advance the

interests of the shareholders. It is true, the

veins are as small as they are rich, and for

that reason their continuity may be precarious,

but with vigorous extension of the workings

and reasonable caution in the estimation of

ore, the Casey Cobalt and the Cobalt Town

Site companies ought to be able to make a

highly creditable record.

While favourably impressed by the infor-

mation available concerning these two com-

panies, we deem it well to warn the public

against other issues now being offered. For

example, the Cobalt Lake. Shares in this

company are being sold at double their par

value, on a< apitali ation oi ' Even

if the ore in resei ve in I >ei embei i ontain

ted, .1 11,610 oun ilver.il i ab

surd to value the propertj at i oi

$3,000,000. I womillionoum ol ill i i will

not yield more than 10 i ents pei ouni e ol

ultimate profit, so thai the profit assured i

only aboul - 00 or '{
1 10,000. Tins is

not nearly enough to warrant a market valua-

tion of £600,000. On January 9 the mine

was valued on the Toronto market at 48cents

pi i hare, or ^330,000 for the property. It

is only speculative excitement that has nearly

doubled the valuation since then. The promi-

nent directors are Sir Henry M. Pellatt, Sii

Augustus Fitz-George, and Lord ( an

none of whom have any special qualification

for appraising mines. The other members of

the board include several gentlemen connected,

as is Sir Augustus Fitz-George, with the Co-

balt Townsite and Casey Cobalt companies.

It would be a pity if these two apparently

worthy enterprises should be used as a means

of foisting mere gambles on an excited mar-

ket. Another share quoted is the Aladdin

Cobalt. No real information has been given

concerning this mine, although share dealings

were started in London last October. A big

rise has been manipulated recently, so that the

£\ shares stand at 3f, on the strength of the

purchase oi some adjoining property, concern-

ing the real value of which nothing definite is

known. As we have said, we are not inclined

to depreciate the Cobalt mining industry, and

fully recognize that it may continue to have a

profitable career, in which British enterprise

may take part advantageously. But we give

one piece of advice : not to go deeply into any

of these Canadian flotations, especially when

endorsed by titled gentlemen of meagre ex-

perience in mining, unless reliable information

is forthcoming. By reliable information, we

mean the report of a reputable and experienced

mining engineer not participating in the pro-

fits of promotion on the London market.
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PERSONAL
James Allen will be known to those who

were at the Royal School of Mines in 1885-

1886. He is now Minister of Defence and Fi-

nance in the New Zealand government, and as

Col. the Hon. James Allen is now in London.

R. T. Bavliss has returned from Mexico.

J. W. Boyle, of Dawson, is here.

Corey C. Brayton has returned from

Nome to San Francisco.

C. B. BRODIGAN is returning to Johannes-

burg shortly.

C. T. BRODRICK is economic geologist to

the Tanalyk Corporation.

H. KENYON Burch is now with the Inspi-

ration Copper Company, Arizona.

W. J. Clarkson is the new secretary of

the South African Institute of Electrical

Engineers.

S. H. De La Mare has left for Manchuria.

G. D. Delprat now has his headquarters

at Melbourne.

Sidney Dyer has resigned as consulting

engineer to the Susannah Mines, Rhodesia.

Matthew Francis, manager for the

Benue, is expected in London from Nigeria.

Alexander Fyfe has left Cobalt to ac-

cept an appointment as metallurgist to Com-
paiiia Minera y Exploradora de Ventanas, in

Mexico.

A. H. Hardman is acting manager for the

Renong Dredging Co., in Siam.

C. S. HERZIG will lecture on the sampling
of mines before the Sir John Cass Institute,

beginning on February 27.

Stanley Hodge has been appointed resi-

dent manager for the Dominion Gold (Rho-
desia) Company.

H. C. Hoover has been elected a member
of the board of trustees of Stanford Univer-
sity, California.

J. Power Hutchins has returned to St.

Petersburg.

J. H. Levings is undertaking prospecting

work for the Tasmanian government on the

west coast of the island.

W. J. Loring has gone to Burma.
Gerard Lovell, recently at Toronto, is

in the Northern Shan States as the represen-

tative of Bewick, Moreing & Co.
V. F. Stanley Low left for St. Peters-

burg on January 31, and will be in Russia for

two months.
Malcolm Maclaren, who was recently

married, is now in Burma.

J. E. Maguire has been appointed mana-
ger of the Wolhuter.

Frank Nicholls, the manager for the

Renong Dredging Company, is on his way
back to Siam.

Walter G. Perkins sailed on February
14 on his way to Famatina, in the Argentine.

Edgar Rickard sailed for New York on
February 9.

H. M. Ridge was recently at Frankfort.

Andrew Robertson is retiring from the

management of the Wolhuter mine, a position

he held for nine years. He will in future de-

vote his attention to farming.

W. S. Robinson is on his way to Mel-
bourne.

N. L. Satow, recently with the Randfon-
tein Central, is in London.

Basil Sawyer has been appointed man-
ager of the Mount Lyell, in Tasmania.

A. R. Sawyer has returned to Johannes-
burg.

W. J. SHEPHARD is returning to Northern
Nigeria to superintend the erection of the new
plant at the South Bukeru.

W. Evan Simpson has returned from
Guerrero, Mexico.

Caradoc James, manager of the Abosso
mine, West Africa, is in London.
Robert Sticht, the general manager for

the Mount Lyell company, will in future live

at Melbourne, and Basil Sawyer will be
resident manager.
Norman C. Stines left for Russia on

February 6, upon his appointment as mining
engineer to the Sissert company.
Lester Strauss has returned from Bo-

livia to Lima, Peru.

J. W. H. Stubbs has resigned as one of

the technical advisors to the General Mining
and Finance Corporation. Robert Pill is

now sole technical advisor to this group.

G. W. Thomson is in London from Por-

cupine.

A. N. C. Treadgold, of Dawson, is here

in his capacity as managing director of the

Granville Mining Company.
William Truran, on his return from the

Argentine, has accepted the local management
of the Spanish Goldfields.

J. B. TYRRELL sailed for Canada on Janu-

ary 17.

A. C. Veatch and Robert Anderson
have entered into partnership, with London
offices at 53 New Broad Street.

H. C. Woolmer, manager of the Spassky,

is returning to Siberia.
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METAL MARKETS
COPPI R.

standard cop]

Jan. 1913 Do Ian 191

.'71. L8s. 6d.
' 6d.

The long struggle between producers and

timers has at length ended in a victory foi

the latter. After maintaining for months I

quotations of I7fc. and C82 for electrolytic

copper without marketing substantial quanti

tit-, the American refiners wen- forced to

get nd of some of their accumulations. They

found, however, that the users were by no

means ready to relieve them of the burden ol

carrying stocks, which in normal times wi re

kept on consumers' premises : and prices ha\

ing proved to be vulnerable, buyers are en-

couraged in their determination to limit pur-

chases until outside influences are sufficiently

settled to remove the check upon the world's

progress. Electrolytic copper ha sold

as low as £74, although the latest quotation

shows a recovery to £76. That the position

of trade does not warrant so severe a drop is

shown by the orders for manufactured copper

taken since the decline. English works de-

clare they have never been so busy, and new

orders keep rolling in. Rumours come to us

of a fall in German demand, and Austrian

trade is of course crippled by political disturb-

ance. On the other hand, American railway

electrification schemes on an immense scale

are being prepared, which will eventually

create an enormous demand. In the mean-

time the appearance of the market is discour-

aging for holders. The only demand is for

spot supplies and that is urgent. The specu-

lative medium has shown wide and violent

fluctuations in anticipation of the cut in pro-

ducers' prices, even verging on panic.

TIN.

Average prices of cash standard tin :

Jan. 1913 Dec. 191 _' Jan. 1912

£228. 5s. Od. £226. 17s. 8d. £191 14s. Od.

In striking contrast with the depression

ruling in other metals the price of tin has been

well maintained. Market sentiment has been

mainly bullish, although tinplate makers com-

plain of curtailment of business through the

war. Much has been made of the excess of

consumption over supplies, but the high price

ruling for so long has certainly stimulated the

search for fresh sources of supply, and it will

be surprising if a larger output does not result

within a reasonable time. The present level is

distni, tU artifii ial, and it remain i en

how long the bull partj will be atii fii d to

SUppoi t price: I'hey : in ' ceded lot ;i short

, |m( .

|,
fori ash tin and m.il

ing them covei at ' ! I
', bu1 > in< e then prii i

have fallen and the markel ha thi appi arani i

ol weakness. I he 1
1 tm a am tion reali ed an

average pi I nearly !9, a surprisingly

trable figure.

I IAD.

V,, rag( pi m es ol ofl foreign 1< ad

[an. 1913 Dec. 1912 |an. 1912

lid. £18. Is. 6d. .{,'15. Us. 3d.

This metal has shown marked weakness,

and although it lias rallied occasionally, the

improvement has been fitful. This is due to

arrivals from Australia, and to the heavy

, ommitments of the dealers. For the time of

year, trade is brisk, thanks to the open weather.

Consumers would be well advised not to specu-

late on a further drop. Continental demand

is good, especially for Russia.

SPELTER.
Average prices of good ordinarj brands:

Jan. 1913 Dec. 1912 Jan. 1912

(25. 19s. Id. £26. Os. 4d. £26. 9s. 1 Id.

The market is steady but quiet and buyers

are reserved. The London market has been

depressed by occasional offers of forward de-

livery at prices under the ruling rates. Manu-

facturers are busy on old orders, but complain

that new orders are not coming forward. For

1 9 1 2, the exports of galvanized iron amounted

to 658,688 tons, which constitutesanewrecord.

The syndicate decided not to alter prices in

January, as the statistical position is satisfac-

tory : but it will doubtless find it necessary to

be more accommodating in the near future.

OTHER METALS AND MINERALS
Prices quoted on February 10:

Silver. 28fd. peroz.

Platinum.— 185s. per oz.

Bismuth.— 7s. 6d. per lb.

Cadmium. 3s. 3d. per lb.

Aluminium.- ,(85 to £90 per ton.

Nickel.—£170 per ton.

Antimony.—£35 to £36 per ton.

Quicksilver—£7. 15s. per flask.

Manganese Ore.— lOd. to Is. per unit.

Iron Orf..—Cumberland hematite 26s. 6d.

per ton at nunc Spanish 23s. delivered in

England.

PIG 1 RON.—Cleveland 65s. per ton. Hema-

tite 83s. per ton.

Wolfram Ore.—33s. per unit (1%).



SPECIAL CORRESPONDENCE
News from our own Correspondents at the principal mining centres

WASHINGTON.
Mineral Production in 1912, according

to figures compiled by the bureaus here at

Washington, reached record figures in several

instances. According to E. F. Burchard of the

Geological Survey, the iron ore mined amount-

ed to between 54,000,000 and 57,000,000 tons

as compared with 43,550,633 in 1911, and

probably will be found to have exceeded the

record of 56,889,734 tons in 1910. Reviewing

the year in the Mining and Scientific Press,

George H. Cushing points out that heavy

drafts were made on stock piles as well as

mines ; and that blast-furnaces are now work-

ing well up to 80% of their theoretical capa-

city, or, in fact, about to their actual capacity.

The Iron Age states that the increase in pig

iron production amounted to 6,000,000 tons, a

total of 29,750,000 tons as against 23,649,000

in 1911, and a record of 27,303,000 in 1910.

Steel ingot production, which is perhaps even

more significant, was close to 30,500,000 tons

as against 23,676,000 in 1911, and 26,095,000

in 1910. Already the air is full of rumours of

new works, and not only is the United States

in full tide of production, but another period

of expansion has seemingly begun. It is a

matter of much remark that this has come de-

spite a presidential election, a political up-

heaval, and another impending revision of the

tariff. Prosperity that can persist against such

a combination of proverbial bugbears would

seem to be well founded.

Copper Production has also increased

materially. Monthly figures published by the

Copper Producers' Association are now widely

available and need not be reviewed. They in-

dicate a refinery production of 1,572,500,000

lb. The smelter production, including 'Lake'

and blister copper, is estimated by B. S. Butler,

of the Geological Survey, at 1,249,000,0001b.

Both figures show an increase over 1910 and

1911, an increase all the more important be-

cause of the higher prices realized. The sur-

plus copper stock increased 19,000,000 lb. in

December, and despite the healthy demand
for metal a policy of curtailment may soon be

again necessary. There is considerable new
production to be taken into account, not so

much from new mines as larger output from

those now operating. For example, the Bra-

den, which yielded 9,000,000 lb. in 1912, may

be expected to produce 40,000,000 in 1913.

The Utah Copper, Nevada Consolidated,

Chino, and Ray increased their output by

68,000,000 lb. in 1912, and Ray and Chino at

least will probably double their production this

year. The Anaconda mines are credited with

294,700,000 lb. in 1912 as compared with

260,000,000 in 1910, and, reinforced by the

Tuolumne. Pilot, Butte, and other Montana
properties, may confidently be expected to

yield even more in 1913. The Giroux, Gran-

by, Shattuck-Arizona, and other companies

are preparing also for larger production. Al-

together it may prove necessary to try the ef-

fect of slightly lower prices in stimulating con-

sumption, or of curtailment of production be-

fore the present year is out.

Lead and Zinc industries enjoyed unex-

ampled prosperity in the year just ended.

Aside from large production and good prices,

a feature of the year was the almost complete

disappearance of stocks. On December 31

the smelters had on hand just 4208 tons of

spelter and less than 10,000 of lead.

The production of primary spelter from do-

mestic ore in 1912 is estimated by C. E. Sie-

benthal, of the U. S. Geological Survey, at

323,961 short tons, and from foreign ore at

14,669 tons, a total of 338,630 tons, worth, at

the average St. Louis price, §46,731,000, com-

pared to a total of 286,526 tons in 191 1, worth

$32,663,964, and made up of 271,621 tons of

domestic origin and 14,905 tons of foreign

origin. The production of spelter from both

domestic and foreign ores, apportioned accord-

ing to the states in which it was smelted, by

six-month periods, was :

Spelter Production. 1911-1912, by States.

1911. 1912.

First Second First Second
State. half. half. half. half.

Illinois 41,255 41,875 44,224 44,065

Kansas 50,574 47,839 52,485 48,376

Oklahoma 19,997 26.318 36,010 41,584

Other states 2S.370 30,298 33,777 38,109

Totals 140,196 146,330 166,496 172,134

Yearly totals 286,526 338,630

The imports of spelter were the largest for

many years, being estimated at 10,700 short

tons, valued at about §1,202,000, compared

with 609 tons in 1911. The imports of zinc

dust were 2350 short tons, valued at $262,700,

on
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against I in 1911. Expoi ts ol domes-
tic smeltei are estimated al tons,

worth $871,479, compared with 687 ' tons in

1911.

The total production ol refined lead, desil

from domestic and foreign

ores in 1912 is also estimated bj Mr. Sieben-

thal to have been 480,965 short tons, wi

at the average New York prici $4 ,850,

compared to 486,976 tons in 1911 and 470,380
tons in 1910. These figures do not include an

iloul>t iii.ii Missouri retains first place among
die lead produi ing tate The importsol lead

are < timated at 10,9i ol l»ad in

ore, valued at $4 6,468 ton! ol lead

ise bullion, valued at s I, I > !,750 ; and !66

tons i .i refined lead, ha\ ing a valui i I $ !0,0l l

.i total i i 37,703 ton , • ompared ti
!
tons

in I'M i. of the 1912 imporl tons,

oi about 97%, came from Mexico. The ex-

i>. uts of foreign lead (lead "i foreign origin

smelted ifined in the I'nitrd stairs) show

Gimp and Silver 1'koduction in
- the United States.

*- Gold ^ Silver. .

1911. 1911. 191 !,

State or Tin Fine o». Fine oz. Fineoz. Fini

Alabama 890 $ 18,400 855 $ 17,674

Alaska 806,17') 16,665,200 841,674 17,398,946 468,300 516,224
Arizona 170,348 3,521,400 159,807 3,303,504 3,228,900 3,4

California 964,041 19,928,500 966,94 3 19,988,486 1,270,900 1,255,192

Colorado 925,839 19,138,800 909,049 18,791,710 7,331,200 8,350,316
Georgia 1,548 32,000 478 9,881 600 65
Idaho 65,688 1,357,900 63,077 1,303,917 8,184,900 7,703,721
Illinois 4,000 3,740
Maryland 5 100 100 201

igan 507,700 543,360
Missouri 15 310 49,100 25,311
Montana 176,554 3,649,700 156,507 3.325,287 12,163,900 12,33s, 589
Nevada 875,438 18,096,900 644,920 13,33 1 ,680 13,185,900 13,042. 1 1 H

New Mexico 36,847 761,700 29,265 604,961 1,341,400 1,251,412

North Carolina 3,47s 71,900 6,906 142,760 1,000 3,783

Oregon 30,679 634,200 30,515 630,801 44,800 79,

Philippines 9,448 195,300 19,362 400,248 3.100 5,650

Porto Rico 97 2,000 100
South Carolina 972 20,100 754 15,587 40
South Dakota 359,402 7,429,500 377,116 7,795,680 200,300 200,796
Tennessee 576 11,900 1-78 9,881 107,000 109,773
Texas 189 3,900 492 10,170 444,200 420,994
Utah 217,020 4,486,200 211,736 4,376,971 11,630,600 12,795,072
Virginia 150 3,100 424 8,765 200 7,974

Washington 40,635 840,000 13,789 285,044 230,300 258,152
Wyoming 1,030 21,300 1,107 22,884 700 298

Totals 4,687,053 $96,890,000 4,435,270 $91,685,168 60,399,400 62,369,974

" Maryland and Pennsylvania.

estimated output of 13,384 tons of antimonial

lead, against 14,078 tons in 1911 and 14,069

tons in 1910. Of the total production, desil-

verized lead of domestic origin, exclusive of

desilverized soft lead, is estimated at 229,765

tons, against 201,223 tons in 1911 ; and desil-

verized lead of foreign origin comprised 81,649

tons, compared to 94,143 tons in 1911. The
production of soft lead, mainly from Missis-

sippi Valley ores, is estimated at 169,551 tons,

compared to 191,619 tons in 1911. Despite

the reduced output of soft lead, there is no

a decrease of more than a third, being estimat-

ed at 65,253 tons, against 101,227 tons in 1911.

Gold and Silver figures are less encour-

aging. The statistics, collected jointly by the

Bureau of the Mint and the Geological Sur-

vey and reproduced above, show a decrease in

gold, due mainly to the smaller output at the

Goldfield Consolidated mine. That great pro-

perty is being worked at full capacity, but at

deeper levels the grade of the ore is so much
less as to be reflected seriously in the total

output even of so large a gold producer as is
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the United States. Silver on the other hand

increased 2,000,000 oz., the larger output be-

ing very generally distributed.

Philippine matters come up for much quiet

discussion at present. It will be remembered
that the Democratic party, which will be in

control after March 4, has pronounced in fav-

our of Philippine independence. Just how far

its leaders will go when faced by the actual

responsibility, is uncertain. Contrary to opini-

on frequently heard abroad, there is no fixed

determination on the part of the American

sentimental and the fact that the venture has

not paid serves to influence many. If there

could be any assurance that an independent

government in the Islands would be honest

and efficient and at the same time maintain it-

self, there would probably be a nearly unani-

mous vote in favour of ordering our own offi-

cials home. The American policy has con-

sistently looked toward such a final outcome.

The practical problem is whether the time has

come to fix a date when the Islands will be

wholly handed over to a native government,

COLUMBIA MINES, SVMPTEll, OREGON.

people permanently to hold the Philippines.

The general attitude, it must be said, is one of

indifference. There is a sense of pride of

achievement and a latent but strong deter-

mination not to be forced into action. At the

same time powerful motives operate to favour

the grant of independence. In the first place,

there is the sentimental feeling that all men
should take equal part in our government,
faced by the admitted fact that only a minority

of the Filipinos are now prepared to do so. In

the second place, the adventure into coloniza-

tion was accidental and the cost has been
heavy. The American is practical as well as

and if so, how soon the transfer should be

made. Sentiment among those who know the

situation best is adverse to any such present

action, but it is not likely to control. In the

meantime, figures for the year show an in-

crease in gold production from 9448 fine

ounces to 19,362 in 1912, and word comes from

Manila that the first of the large California-

type dredges has been started at Paracale.

Its work will be watched with interest since

the field is one previously monopolized by the

New Zealand builders, who have, in truth,

shown much more enterprise in entering it

than have the Americans.
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SAN IK \\> ISI O
Oil-flotation. I'ln adoption ol the Mm

erals Separation ,
tb Britannia

Mining & Smelting Co., whii b operates in the

New Westminster district ol British Col-

umbia, is the first overt evidence "l the im-

ess whuli is being made in the

adoption of flotation in metallurgical practice

in Araei ica. Ilu- 1 Iritannia is a good property,

but tlms far the ore has proved too refractory

to permit operation with much success. The

ore consists of sihcified schist, impregnated

with chalcopynte and pyrite. An enormous
amount of experimental work has been done

with ordinary wet methods and also magnetic

concentration. The Crofton smelter was built

in 1902, about 50 miles from Victoria, to

handle the ore from this mine, but production

was suspended in 1907. More recentlv the

concentration plant was re-built, and concen-

trate has been shipped to the Tacoma smelter

while experiments with the Minerals Separa-

tion process have been in progress. The
present mill will be rebuilt to include llard-

inge mills for grinding preparatory to flotation,

and it is reported that later another 1000-ton

flotation plant will be built. At Butte an in-

teresting competition has been in progress be-

tween the Minerals Separation company and

the American company controlling the Mar
Ouisten tube concentrator. On the site of the

old Butte Reduction Works, which was burned

down some time since, there is a large ac-

cumulation of copper tailing, estimated at

1,500,000 tons, containing 1% copper, and an

extensive series of tests is being made to de-

termine which process will give the better ex-

traction. No conclusion has yet been reached.

It is reported that a number of other copper

companies are giving careful attention to the

possibilities of flotation in eliminating the

present losses in slime tailing, and it is not at

all improbable that a good deal of progress

will be shown during the year. At the Brad-

en, in Chili, flotation makes a high recovery,

over 80%, on ore that only yields 61% by ordin-

ary wet concentration, and the 600-ton unit

will be enlarged until a total capacity of 3600

tons per day is reached. It is interesting to

note that the Braden ore contains carbonates,

and the recovery by flotation upon the sul-

phides is over 90%. If similar results can be

obtained in the United States, the speedy gen-

eral adoption of flotation methods is likely to

follow. The application of flotation to copper

ores is of special interest, since it was at first

assumed that only those sulphides which are

not easily oxidized are amenable to flotation.

Thus blende was thought i" be i ai ilj i om en

trated, while 1 1 ippi i sulphide! , in whii h the

al are often i oated with a film

ol oxidation produi ts, i ould nol 1" easilj

floated. Experiment bai hown this a priori

reasoning to be incorrect. The forci thai

one mineral to float while another sinks

an as vei incompletely known, and only an

actual test will reveal whether the ore can be

trated i>v Rotation ot not.

It may be worth while to r< fl i to Wood's
flotation methods, as they are evidently mi

known in England, since no reference is made
to them in Hoover's recent b I on flotation

methods. The inventor, II. E. Wood, ol

Denver, has worked out a method quite

similar in principle to the Mai I juisten tube,

but using different apparatus. He floats sul-

phides on an air-watei sui lace without the u e

of acid or oil, and in the simplest type of ap-

paratus the dry-crushed ore is gently dropped

on the surface of a moving current of water
;

the sulphides float and are carried off by the

current, while the gangue is discharged through

a spigot at the bottom of the compartment. A
more elaborate construction employs an end-

less belt dipping beneath the surface, which

picks up the floating sulphide and elevates it

to a concentrate-launder. Sometimes a little

oil is used to facilitate flotation, but no acid.

This apparatus avoids to some degree the

handicap of the MacQuisten tube, though il

does not possess anything like the area ol

flotation surface available by other methods.

On the other hand, it introduces a serious

handicap of its own in the fact that once a

grain of sulphide has sunk below the surface

there is no means to bring it up again and

afford it another chance to float, if it will. For

this reason the method scarcely seems likely

to be a success in practice, while the expense

of fine dry crushing and the drying of tailing

before re-treatment are other serious handi-

caps. Mr. Wood has also found that with

certain sulphides, notably those of copper,

particles which would float when first crushed

will sink after standing a few days exposed to

the air, making re-treatment of tailing corres-

pondingly difficult. It does not seem probable

that the process will have much commercial

importance, but since Mr. Wood has a num-

ber of patents, his work is of corresponding

interest.

The apparent success attending the appli-

cation of flotation methods to the treatment of

copper ores is likely to discourage experiment

with leaching methods, which are already

sufficiently discouraging because of their mani-
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fold minor difficulties. Nevertheless the Bull-

whacker Mining Co. has built a 50-ton unit

at Butte to carry on experiments with the

leaching of copper carbonates and silicate with

H0SO4 solution. The method seems simple,

but the ' joker ' in operation is in the precipita-

tion of the copper. It is proposed to do this

by electrolysis, and electrolysis of a dilute

copper sulphate solution containing an excess

of H0SO4 is quite a different matter from the

electrolysis of blister copper in refinery vats.

In one case the current breaks up a concen-

trated solution which constantly maintains its

strength by dissolving the anode, in the other

method of heap-roasting in which the heaps
are sprinkled with FeS0 4 , NaCl, or both,

followed by leaching and precipitation. Iron

has been used for precipitation but its con-

sumption, from the presence of free acid and
ferric sulphate in the solution is almost pro-

hibitive, even when the iron is produced by
reducing iron oxide in a small furnace, with-

out fusion.

The Laist process, devised by F. W. Laist

to treat the ore of the Big Indian mine in

Utah, but never operated, has been the sub-

ject of experiment in the Washoe smelter, at

Anaconda, for some time. It involves roast-

A PlmaPKCTOlfK CAMP IS ALASKA

the problem is to completely remove the cop-

per from a dilute solution which as it becomes
poorer in copper develops a higher and higher

resistance. The construction of the anode is

also a problem, for graphite will not stand the

attack of sulphate solutions and no satisfactory

substitute for it has been found. It is evident

that the Bullwhacker is not yet out of the

woods. The Butte- Duluth Mining Co., re-

cently organized to take over a group of claims

east of the East Butte and near the Bull-

whacker, is reported to be about to build a
100-ton unit of a 500-ton leaching plant, but
presumably construction will be delayed until

experiments at the Bullwhacker have been com-
pleted. The Shannon Copper Co. has done
much work on leaching, but makes no official

statement of the results, which are popularly-

supposed to have been unsuccessful. J. W.
Bennie, the superintendent, has patented a

ing the tailing with fuel and salt, and leaching

with sulphuric acid made from the roasting of

concentrate. The copper will then be pre-

cipitated from the sulphate solution by H 2 S
generated by the action of H 2S0 4 on crushed

matte, thus precipitating the copper and re-

generating the acid, so acid consumption
would be cut down to the mechanical loss from

wastage of foul solutions. Only prolonged

experiment will serve to demonstrate whether
the process can be worked at a profit or not,

and while the Anaconda company makes no

official announcement it is generally known
that results so far have been encouraging.

The Bradley process, of which Thomas Law-
son is the godfather, C. S. Bradley the in-

ventor, and A. C. Burrage the 'angel,' is re-

presented by a 500-ton plant which started

work on the Anaconda slime-tailing over a

year ago, but shut down after treating a few



I || I MINING MAGAZIN]

and has been idle prai ticallj .ill
I

though u is recent!) reported that it will -

M.ui again. is first roasted in tre-

mendous rotating cylinders, 90 ft. long, some

thing like a cement kiln, and known as am-

phidizers,' then treated with Ca< l • solution

m a similai 90 ft. i j lind( i oi largei diami ter.

is then filtered on flat filt<

surfaces of silica sponge, which work sur-

prisingly well. The gold and silver go into

solution along with the coppei and are subse-

quently pre< ipitated. The only trouble with

the process is the elemental objection that, so

far, n will not work, the inventoi having bitten

off more than he can chew in devising unusual

forms of apparatus to cany an unusual re-

action. By the time it is brought upon an

operating basis, if ever, it is possible that some

cheaper and more satisfactory method will

have been devised.

Nevada has a new silver camp that shows

promise of importance. It is at the head of

tester canyon on the west slope of the

Humboldt range and about 20 miles north-

east of Lovelock on the main line of the

Southern Pacific. That there were veins

in this district has been known a dozen

years or more and claims have been re-

peatedly staked and abandoned. Early in

December J. F. Nenzel shipped two car loads

of ore that returned nearly $100 per ton. A
stampede ensued. Since then a large number

of claims have been staked, and a small town

built. There are now all the usual features

of a mining rush. The find is attracting the

serious attention of engineers and investors,

but it is too soon to estimate its real impor-

tance.

Diamonds have been found in Arkansas

for some years and in a recent number of The

Mining Magazine the question was asked

why the Arkansas diamond mine was still

neither a productive enterprise nor a deserted

property. The principal reasons lie in the

scale of operations necessary to prove the

ground and the fact that the deposits are in a

region where diamond mining is new. With

the same amount of evidence before an engi-

neer in South Africa there would be no hesita-

tion as to recommending expenditure of the

necessary money. In the United States the

matter is more difficult. The principal 'pipe'

in Arkansas is roughly a half-mile in diame-

ter. The rock is true kimberhte, and dia-

monds are present. It is still necessary to

determine what may be taken as a safe figure

for the average yield per load, and it is also

necessary to know the extent and depth of the

weathering. Within the yeai one small wash
ing-plant was erei ted and diamond drill holes

were pul down to study the weathering ol i lu-

ll n- pi ini ipal pn >pei t v is now undei

option to a syndicate ol men affiliated with the

i anadian M ining and E xpli ration < )i >. \\

.

W. Mem, the consulting enginei r, i planning

a thorough test of the propei ty. W hj de

velopment has lagged will be realized when it

is stated that in ordei adequately to sample

the pipe, Mr. Mem proposes to mine and < rut b

led. nun tons of rock. This will give a sure

basis loi future work. 1 1 tin n suit of the test

is favourable, a successful industry may be

safely predicted. Ralph Stokes, of whose

competence there can be no question, is in im-

mediate charge of the work.

Alaska enjoyed a gocd year in 1912 and

prospects for 1913 are even better. It is true

that the coalfields remain unopened and rail-

ways have not been extended, but the Bureau
of Mines is extracting a test lot of coal for the

Navy and an able commission has been at

work on the transport problem. Gold mining,

however, is the main resource at present. At

Fairbanks, the development of quartz mining

has been extensive. Sixteen small mills are

now at work. As yet only small and rich

veins have been opened, but with better eco-

nomic conditions the development of larger

mines is expected. The Tanana Valley rail-

road, it is announced, will be extended next

summer from Chatanika up Geary creek, and

plans are under way for much needed power
development. In all, 22 lode mines in Alaska

were credited with St,600,000 out of the to-

tal of $16,650,000 won in 1912. The Tread-

well group, naturally, produced the bulk of

this, but other mines are in the making. Work
on the Perseverance and the Alaska-Juneau adit

is proceeding rapidly. Bewick, Moreing &
Co. made a careful study of the Auk Pay pro-

perties, though with what results has not been

announced. The copper production for the

year is estimated at 28,940,000 pounds.

As an illustration of operations under dilh

cult conditions, we give a photograph of the

concentrating mill of the Kennecott Copper
Co., at the Bonanza mine, in the Copper river

district, Alaska. The ore is delivered by an

aerial tramway three miles long to the mill.

This was erected on foundations laid directly

on frozen ground, which thawed as soon as the

waste water in the mill soaked into it. The
mill was endangered ; it threatened to slip

down the hillside. Therefore a cribbing of

timber had to be placed underneath the struc-

ture and on bedrock. This may seem like
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reckless engineering. At first sight, it appears

obvious that the foundations should have been

laid on bedrock, even if that entailed a little

digging. As a matter of fact in this part of

the world the ground is frozen to a depth of

several hundred feet, by reason not of a sea-

sonal, but a permanent or Glacial, frost. The
mill might have been built on a flat site, with

the compensating use of bucket-elevators, but

it may be presumed that reasons existed for

choosing the old-fashioned side-hill site. Early

in January a snow-slide or avalanche smashed

net. This is an increase of 5,000,000 or

6,030,000 bbl. over the output for 1911, but

the increase in California was offset by de-

creases in Oklahoma, Illinois, and the other

Eastern states. In general, the petroleum

situation is excellent. The demand for light

oils has sent up prices in most states. Wyo-
ming attracted special attention during the

year, the output increasing from 275,000 to

2,200,000 bbl. The principal gain was in the

Salt Creek field, which yields, as it happens,

a particularly desirable high-grade oil.

KENNECOTT MILL, BONANZA COPPER MINE.

the compressor -house, killing no one. Rut

three weeks earlier another snow-slide at the

Copper Mountain mine, about 20 miles from

the Bonanza, carried away the bunk- house and

killed 9 men. Such fatalities are not common
on the south-east coast of Alaska, where the

precipitation of moisture from the Pacific

causes big accumulations of snow.

Petroleum production in the United States

in 1912 was large but not quite up to that of

1911, according to D. T. Day of the United

States Geological Survey. California led with

an output of about 90,000,000 bbl. gross,

which, making reductions for oil used in the

fields, means 86,000,000 to 87,000,000 bbl.

TOKIO.
Korean Coal.— Interesting work in the

briquetting of anthracite has recently been

undertaken by the Japanese Government,
which has constructed a plant for the purpose

at Tokuyama, near Shimonoseki. The idea

is, of course, to supply smokeless fuel for the

Japanese navy, since the steaming coal used

by the Japanese merchant marine gives a

rather long and smoky flame. It is interest-

ing to note that the coal supply is secured from

Korea, where at Ping- Yang, near Chinnampo,

the Government has opened mines and is ship-

ping coal at the rate of 100,000 tons per year,

all of it going to the plant at Tokuyama.
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Thus ;i large fai toi in the importani e to Japan
ol the possession ol Korea is its usefu

from .i strategic standp »int. |apan in its

modern devel ipment is fai from being a self

sustaining country, sim e it imports a good deal

uffs, and has to import practicall) all

us iron and a number of other important

modities. Thus in the event ol wai the coun-

try might be seriously hampered by inability

cure u- customary supplies from abroad,

and the Japanese find corresponding room for

i
i
that Korea aids matei ially m

remedying this want. Thus the Government
irnn works at Wakamatsu, which formerly

drew its supply of iron ore from China, is now
supplied in large part from the mines at Chai-

lyong, Anak, and Eunyul, in Korea, where
shipments are being made at the rate of

150,000 tons per year through the port at

Chinnampo.
The development of a supply oi smokeless

fuel for naval purposes in China has not been

"d to a conclusion, since the Chinese navy

has not as yet advanced beyond the embryonic

state. Nevertheless a number of individuals

in Peking have for some years been endeav-

ouring to finance the development of a field of

high-grade anthracite coal, at Chai-t'ang, in

the Western hills, not far west of Peking but

rather inaccessible, since it is in rough coun-

try. The Chinese Government has so many
needs and so little funds that it has never

taken the matter up seriously, and indeed there

seems little necessity for so doing, since in

Shansi and the adjoining parts of Chili there

is an abundant supply of anthracite coal of ex-

cellent quality which can be bought in the

open market, without the necessity for the

construction and maintenance of a government

plant. Coal in China varies from a bituminous

(almost a lignite) at Fushun, in Manchuria,

through all grades of bituminous to the highest

grade of anthracite, and the supply is ample to

meet all probable future needs of the country.

The development of coal properties has natu-

rally been largely controlled by transportation

facilities. Shipping facilities have governed

the sale of coal for marine purposes, and

though the coal supply of China is both more
abundant and varied than that of Japan, never-

theless Japanese coal has furnished the supply

for the important ports of southeastern China

because the Japanese collieries are nearer to

these ports than are the coal mines of China,

while the superior shipping facilities of the

Japanese producers have enabled them to

nearly dominate the market, though the Chi-

nese Engineering & Mining Co., with col-

lieries in North China, and the Australian

pri idui ei - ha\ e been able to o impete to a < ei

tain extent.

Oil-fuel. The variety ol fuel available on

the borders i il the I 'a< ifii lead ti i intei '".ting

problems "l marine trade. Along the Ameri
i an i oast fuel oil i

I uch ad\ antages that

it- use is be< oming well-nigh universal. But

foi nade with the Orient oi Vustralasia it is

el; fea ible ti < use I tie! oil, sim e eithi i &

sufficient supply must be carried for there-

turn trip, oi else such a type of boiler and lire-

box must be employed that fuel oil can be

burned on the outward voyage and i oal on the

homeward voyage. Both of these plans have

been tried, and are even still followed in i ei

tain instances, but both ol in ob\ ious disadvan-

tagi >. It is evident that no simple solution

of the problem is possible, for there seems
little chance of developing a supply ol fuel-oil

on the Oriental side and even less of develop

ing an abundant supply of cheap good coal on

the west coast of North America.

JOHANNESBURG.
Politics and mining exhibit signs of

throwing off the close connection that has

helped so much to mould the history of South

Africa during the past twenty years. Whether
that alliance has been for the good of the

country or not, future historians must decide.

Those who have taken an active part in its

development are still too dazzled by the kalei-

doscopic changes that have supervened to be

able to see things truly and to apportion praise

and blame correctly. They all agree, however,

that when the last two decades of Transvaal

history are handled by a gifted historian the

result will be more fascinating than any novel.

The most important force tending to bring

about a dissociation of interests is at present

the change in public opinion, as crystallized

in the shape of The Young Unionists' Society ;

and this is particularly significant as the

Unionist party is the stronghold of capitalistic

influence. The underlying motive seems to

have been born about the time of the East

Rand Proprietary fiasco, and to be a dist tste

of mining-house control in politics. On the

top of this revolt or internal dissension comes
the decision of the Miners' Association to

throw in its lot unreservedly with the Labour
party, thus immensely adding to the political

array opposed to Unionism. It is difficult to

see how far the pendulum will swing, but

fears are entertained that the mining industry

will not in the next parliament have the re-

presentation to which its superior economic
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importance justly entitles it, and that the bal-

ance of parties will be such that the National-

ists will have it all their own way, to the de-

triment of sound impartial government. For
these reasons it is to be hoped that the con-

ventional Unionists will sit up and take notice

of what popular opinion has said and has to

say, and act accordingly ; otherwise, after the

results of the next election are out, some one
may remark, as did Sir William Harcourt
about the collapse of the Opposition of his

time : "There has been nothing like it since

the days of Sennacherib."

port prove as big an eye-opener as Mr. Ross
Browne's did ? The chairman's reference to

the elaboration of the small stope-drill is time-

ly in view of the present, and ever present,

labour shortage, and the slow progress being

made by manufacturers and users in develop-

ing the small stope-drill is greatly to be de-

plored. It is to be hoped that the Gold Fields

will furnish Rhodesia with some good object

lessons in how to finance, develop, and run a
gold mine ; the country badly needs them. The
chairman's remarks about West Africa indi-

cate that he does not think much of the mines

NATIVES FOR THE BAND GOING ABOARD AT MOZAMBIQUE.

The Gold Fields meeting interested the

Rand by reason of the utterances of its genial

chairman, Lord Harris. His expression of

shame at having perpetually to base an excuse
on the difficulty of native labour has struck an
answering chord in many another chairman's
heart, but the blushes are still hidden—in

annual reports. That beautiful euphemism
selective mining ' came into its vulgar meta-

phorical own, and having discarded its mas-
querade stood revealed as the old and truthful

phrase, " picking the eyes out of a mine."
Regarding this special method, Mr. H. H.
Webb is to report on the advisability or other-

wise of its adoption at the Simmer Deep.
There are possibilities of wide variation from
standard practice here. Will Mr. Webb's re-

of that country. Neither does anyone else.

His opinion that oil is easier to find than to

sell should be noted. Who knows but what
an oil boom will some day emanate from a

wild and woolly dorp in the backveld, and it

may really be oil too ! The statement that
" they were quite willing to make fresh ven-

tures in the Transvaal, but they wanted to see

their way more clearly than they did at pre-

sent " sounds ominous. Is mining in the

Transvaal played out as far as investors are

concerned ? All these little points in the

speech make interesting reading, coming, as

they do, from such a well informed and
authoritative source.

Rhodesia, in Rand eyes, is no longer the

land of promise but the land of disappoint-



I 111 MINING MAGAZIN1

ment. Tin- Johannesburg mining houses, with

few exceptions, will now have none ol it at

any prii e : and tins is not to be wondered at

when the meagre harvest resulting From the

ious planting ol capital during the

eluding months ol L909 and the early ones ol

1910 is quietlj considered in .1 sane an un

spe< ulative atmosphere. At that bright time

affluent minin --is kepi unit' 'i s ( hug
chugging alongside the suit-walk near theii

office-doors, ami cheque-books in then p 11 kets

and themselves in readiness to dash offand ac-

quire an option over the newest pot-hole. The
result of this insane optimism is a sane pessi-

mism. It is now reo>L it the plums
are few and far between, ami that the)

an immensity of finding. The opinion seems
to be general that Rhodesia is a much over-

rated country from every point of view, except

perhaps from Danger Point at the Victoria

Falls, and that there is little there worth mak-
ing the journey up for. There is no doubt
that at present mining affairs are in anything

but a prosperous condition. The intense

drought, only broken on January 7, compelled
many mines to shut-down ; it also proved a

serious obstacle to prospecting as well as to

farming. The prevailing depression has driven

numbers of men out of the country, and has
reduced hundreds of others to an acutely hard-

up condition. So severely is the absence of

ready cash being felt at Salisbury that the

Administrator has asked the Mashonaland
Farmers' Association if there is any chance
of these stranded men obtaining work on the

farms in return for their board and quarters.

It is in times of gloom like this, however, that

the shrewd speculator often acquires interests

that return him a handsome profit later on.

The small capitalist on the look-out for a pro-

fitable small mine should be able to pick up
something useful when buyers are 60 scarce.

But anyone trying his luck there must under-

stand his business and know Rhodesia if he
hopes to be successful.

Witwatersrand Deep.—The tapping of

the ' water dike' toward the end of 1911 and
the enormous flow therefrom into the work-
ings, has knocked this company sideways for

the present. In 1910 the dividend was 50% ;

in 1911, 35%; and in 1912, only 25%. The
tonnage crushed decreased during 1912, as

also the yield and profit per ton, while the

cost rose owing to the expense of pumping
and the check to the normal course of under-

ground operations. The working profit for

1912 was £205,000, or some £97,000 less than

the working profit for 1911. During the first

quartei ol I'M ! the working cost was 1 9s. -Id.,

yield :7s. Id., profit pei ton i . '''I., total pro
in • md gallons pumped 176$ mil

lions. In the last quai tei ol the \ eat tin i
mi

responding figun were approximately : 17s.

lOd . '.. i Id., £55,13 i, ..ml l,u mil

I, 1 1 is e\ ident thei efoi e that an imp; i
I

ment is well on the way, ami lln lesults for

191 I should fully reflei t tins. < (win
\
to thi

inflow oi watei on tin- lowei levels in the i

tral section of the mine, development was
greatly hampered, with the result that the ore

reserve decreased. This decrease was, how
ever, balanced by an increase in the value of

the ore developed, the bottom levels in the

central section having exposed ore of good
value. At the end of 191 1 the profitable ore

reserve was 1,436,202 stoping tons of an aver-

age assay-value of 6'79 dwt., and at Septetn
ber 30, 1912, it was approximately 1,332,343
stoping tons at 6'92 dwt. per ton. The po ii

tion in this respect is thus one not calling foi

any alarming forecast, and as soon as the

water is fully under control on the lowest

levels the ore reserve will no doubt be rapidly

increased. In connection with this water
question it is expected that the East Rand
Proprietary will encounter this 'water dike'

in its Driefontein section in the immediate
future, and that it will drain the water into its

workings and thus relieve the Witwatersrand
Deep, just as the latter has relieved the

Knights Deep. The company draws about

70% of the tonnage necessary to feed the mill

from its profitable ore reserve, the remainder
coming from blocks previously considered un-

profitable, excess stoping-widths, development
headings, and reclamation work. It is prac-

tically a ' one-reef ' mine, and having a steep

dip. about 50°, it lends itself admirably to

sand-filling. By means of this filling the re-

covery of large quantities of valuable ore left

in the old upper workings is rendered a com-
paratively simple and cheap process, and in

consequence of this the value of the ore going

to the mill is increased in return for a slight

outlay.

Jupiter.—A mine named after the Roman
god who determined the course of all human
affairs, must always command a tinge of re-

spect apart from the romance attaching to the

fact of its being the second deepest gold mine
in Africa. When, therefore, the company de-

clared a dividend of 2j% in June on its issued

capital of £1,014,200, followed by the same
declaration in December, making a total of

5% for the year, congratulations were many,
not alone from shareholders to themselves, but
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also from those who, though not immediately

concerned, have the welfare of the industry at

heart. The only previous dividend was one

of 5% in 1909. The improvement has been

brought about by an increase in the tonnage

crushed, from 314,650 tons in 1911 to 476,450

tons in 1912, and a decrease in capital expen-

diture ; and although the value of the ore

milled fell about i dwt. the reduction in work-

ing cost more than counterbalanced the de-

crease, with the result that the working profit

for 1912 was .£"65,830, a marked advance on

the £"31.952 working profit of 1911. As a

sign of the good progress the company is

making, the working profits for the quarters

of 1912 may be noted. These were, re-

spectively, £"12,368, £"14,655, £"17,254, and

amount. It is to the perfecting and to the

extending use of the small machine-drill in

stoping that the Rand must look for the solu-

tion of its native labour problem, and this

group is to be congratulated on its efforts in

that direction.

Knight Central.—No dividend was de-

clared in 1911, as the directors considered it

essential to maintain a large cash balance in

view of the disappointing nature of develop-

ment. The dividend was again passed in 1912

owing largely to a continuance of poor de-

velopment results, but chiefly to the uncer-

tainty introduced by a dike disturbance, which

has caused a severe up-throw to the south of

the present workings. The future of the mine
depends on the value of the ore south of this

The Middle East Rand.

Scale of Miles

OulCrop

£"21,553, pointing to an increasing and steady

gain in the financial results achieved. The
company is now milling on a scale approach-

ing its full capacity, and there does not appear
to be any reason to apprehend a reduction in

the scale of operations. The working cost

now averages about 17s. 3d., which, all things

considered, it is a very reasonable figure in-

deed for a ' deeper deep.' In accordance with

the practice of the Gold Fields group, con-

siderable attention has been paid to the intro-

duction of machine-drills as a substitute for

hammer-boys. Most engineers aver that in-

creased employment of machines means big-

ger stoping-widths, but the experience of this

company in 1911 throws some doubt on that

opinion. In that year the percentage of ore

stoped by machines increased to 66, or 22%
more than in 1910, and yet the average stop-

ing-width rose only 1 i inches—a negligible

dike, and no reliable data will be forthcoming

until driving on the reef starts from the cross-

cuts in the second quarter of the present year.

A bore-hole put through the dike to ascertain

the amount of the dislocation and the value of

the ore at that particular point, showed that

the Main Reef had a value of 2'0 dwt. over

a width of 60 inches, and the South Reef a

value of 4'5 dwt. over 46 inches. This result

indicates poverty, but bore-holes are reliable

only as pilots to ' reef- horizons ' and not as

guides to gold contents.

During the year 1911 the important figures

reflecting the progress of operations were :

cost per ton milled, 18s. 9d. ; yield, 23s. 3d. ;

profit, 4s. 6d. ; and total profit, £"70,817.

Only 40% of the development was profitable,

having an average stoping-value of 8'16 dwt.

During 1912 the cost per ton milled rose about

9d., the profit per ton fell practically the same
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amount, .1-- the yield remained almost the

; the tonnagecrushed decreased bj 3,5 1

tons, and the 1 1 mi
ing the first nine months ol I'M ', slightly im-

proved results were .'i't.imiil from develop-

ment, but the impro\ ement was not sufficiently

marked to altei \ in. At the end 1

I'M I the profitable stoping-reservewa

tons, having an average valueof 6*0 dwt., and
at Septembei 30,191 2, the tonnage was65 1,600,

havii stoping value of 6T1 dwt.

position should now be strong,

as the credit balance of the appropriation ac-

count amounted to £ 105. -144 at the end of

1911 ; so that the chief controlling factor as

regards the future will be the value of the ore

found south of the dike.

MELBOURNE.
Politics.—Though it is i.ot usual in a pub-

cation devoted to a special industry to touch

upon general politics, still when the course of

the latter affects all industry it is obvious that

no subject can be of greater importance.

When the Commonwealth of Australia was
constituted, certain sovereign rights were re-

tained to the States forming the federation.

The reason for this may have been a doubt as

to how the Federal Parliament would fulfil

the responsibilities entrusted to it. Hut there

also was latent the fear that if full powers of

legislation were conferred on the central

executive over so vast a territory as Australia,

and one having such variations in natural con-

ditions, the development of the States would
be retarded. There can be little question that

this fear was based on solid foundation.

Oueensland, for instance, because of the

'White Australia' cry, has had to deprive her-

self of the Kanaka labour necessary to enable

it without State aid to keep its sugar planta-

tions as a home industry. At first the Labour
party was nonfederal. Now its members are

Federal unificationists : they wish to blot out

the States and centralize the government in

the eastern division of the continent. The ob-

jective, of course, is to give effect to their

socialist programme, including the nationaliz-

ation of the sources of wealth. In most in-

stances they propose to attack existing institu-

tions by the use of Federal capital and Federal

legislative power. This has been done with

the banks, which have first of all been de-

prived of their note issues, and then have in

the field as a competitor an ordinary trading

State bank, which is fighting for business

against the existing private establishments.

They have supported the starting of a S

1
1 ial mine, ol I" i< 1% woi ks, 1 lothing fa< b < ii

docks, workshops, and othei utilities, besides

whit b, they are promoting extensive venturing

m railway 1 onstrui tion. < In top ol il all they

have established a so-< ailed ( onciliation and
Arbitration Court, in which a sympathetii

judgi sits not only to intei prel laws but to

make legislation. I lis aim and that ol the

1 ohoi ts of the I .aboui partj 1 to su pi ml the

operation ol the lav ol supply and demand.
Regardless of economii laws, he deals oul

high wages, and gives preference to unionists,

all the while implying that those who, from

the instinct of sell preservation, may have to

resist him or may seek to evade his jurisdic-

tion, are oppressors of the masses. True, he

is not Jeffreys-like in his language, but his in-

nuendoes, his open advocacy of the interests of

one class, ami his resentment at the dominance
of the High Court as a Court ol Appeal, are

appalling to those who expect to see in any

court of high jurisdiction the suppression of

personal predelictions and of class likings.

Today it can be said that the nature of the

judgments delivered in the Arbitration Court

is such as to stimulate the working (lasses to

declare that their case must go before Justice

Iliggms, and to compel the employing class

to dread such a reference. In the New
South Wales legislature one member has

uttered public protest, and last week in the

1 ederal I 'athament another member took ex-

ception to Justice Higgins because he was an

advocate, not a judge. With men of his type,

men who are politicians more than judges

(for there is another man of the same type on

the bench), the determination of the Labour
party to ask the country by referendum to en-

large the powers of the Federal Parliament,

so that it may control the industry farther by

relieving the States of all real contrcl over

labour disputes and conditions, and by em-
powering it to legislate entirely in respect of

companies and corporations, is a matter of the

utmost importance to the man who has capital

invested in Australia.

Silver Find.—The news is being circulated

that a rich silver-lead discovery has been made
at a little place called Cowell, near Port Lin-

coln, in South Australia. The district lies

close to the water, but in an arid and hilly

tract. Some rich chloride has been found,

which has assayed up to 7000 oz. silver per

ton. While this is so, the discovery has to be

viewed with a good deal of dubiety. The
locality has been well prospected before, owing

to the finding of small deposits of copper ore.

These, however, have proved to be stringers
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of the most tantalizing description. One of

the government geologists has visited the find-

ing, and his report is not very illuminating,

for about all that it tells is that certainly there

is some rich ore, but that so far only limited

surface prospecting has been done. The vein,

so far as developed, appears to be narrow. Of
course, the high assays induced a rush to the

locality, but the investor is not in a frame of

mind just now to join in any mining flutter.

The Bullfinch boom froze his enthusiasm.

Broken Hill.—One of the questions that

has faced the managements of the Broken

Hill mines is that of introducing a fresh leaven

of labour into the Barrier district. With a

for many concerned. Some of the companies

long since realized the need for introducing

fresh supplies of labour. They, however,

have had to walk as discreetly as was done in

Western Australia. Still there can be little

question that recruiting is going on outside

Australia, as the past year has seen a decided

increase in the ' foreign ' (that is, British)

labour. There has been a good deal of unrest

over the influx, and if at any time employ-

ment on the Barrier should slacken, there will

be trouble. What weakens the position of

the companies there is the isolation of the

Broken Hill Proprietary Company. This

isolation was at one time intentional. When

BLOCK 10 ESCORT DURING THE STRIKE IN 1910.

Labour government in power and with the re-

presentative of Broken Hill in office, the task

would appear to be well nigh hopeless. It is

the policy of the country to obtain more in-

habitants, but it is equally the policy of the

Labour party, despite all their mouthing on

the subject, to keep out any new comers who
are likely to act as competitors with the masses

in the lower walks of life. At present expert

miners at the Barrier earn with comparative

ease from £\ to £b per week of six shifts of

8 hours per week. This is on contract work,

and so long as the price of lead keeps up no

one worries at the pay because of the profits

that are being earned. With any relapse in

the metal market there would be the deuce to

pay ; for the present rate of dividend would

then be impossible, and the loss of capital to

the investor through the shrinkage in the

market-price of scrip might end unpleasantly

2—4

secured, it was discovered that an element of

danger was introduced, for if there be not ac-

cord amongst employers, no united front can

be presented to the worker, whenever he may
demand a larger slice of the profits. Certainly

the risk just now is that the worker at the

Barrier will want a bigger cut into the profits

than heretofore. Seeing that the bulk of the

shares in Broken Hill companies are held out-

side Australia, very few on this side of the

world would be inclined to resent such a de-

mand. That is just where the danger comes

to the man over the water.

Iron Industry.—No fresh news has ap-

peared in respect of the intentions of the direc-

tors of the Broken Hill Proprietary Company
regarding their iron and steel manufacturing

venture. The future career of that enterprise,

however, is being most widely discussed, and

it is the belief of the people in the possibilities
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of the enterprise that keeps the company'
shares standing where they are. Whal Ikis

hindered any forward movement l>v the com-
pany, so far, lias been the need, first of all, of

securing parliamentary sanction to certain

us m respect to land and watei i

at V v, i^t U-. where the smelting works are to

be established. It was feared that the Labour
rnment, with its nationalization idea-.,

might block the enterprise. That might
been done had the State found it easy to raise

capital. But with the money-market tight,

and the Government based on a majority ol

one, there was not much chance for the Min-

istry to satisfy its ambition to become an iron

master. Last of all, the Proprietary company
had to obtain the assent of the Supreme Court

ertain alterations in its memorandum of

association. All these details have been at-

tended to, and the board now has only to raise

the capital necessary to finance the proposed
undertaking. The high price of metals has
put a considerable sum in the possession of

the directors, so that they are under no obliga-

tion to wait until they test the London mar-
ket, but it seems to be pretty clear now that

what the board will do, as it has waited so

long, will be to try an issue of debentures with

the right to subscribers to convert such deben-
tures into shares within a given period. Some
time must elapse before the works are in oper-

ation, but those who are at present interested

in the company, or who may in the future de-

cide to assist it in its new enterprise, can be

assured that they will have the very best possi-

ble run for their money. The directors of the

company have all been connected with the

Proprietary's enterprises for many years, and
there has never been a whisper against their

integrity or a suggestion that they have used
their position for market purposes. In this

respect they differ materially from many other

Broken Hill directors, who plainly do not ap-

preciate that line of conduct, although the

public does.

Coal mining in Victoria, from the stand-

point of the private investor, has been a thing

of shreds and patches. The coal is good and
commands a ready market, especially as a

household fuel. But for twenty years one
company after another has had to admit an

unsatisfactory state of affairs. This has
arisen from the heavy costs due to the fault-

ing of the seams, which have been so tossed

about, zig-zag fashion, that a tremendous
amount of dead work is inevitable. The com-
panies would have rehabilitated their fortunes,

as the methods of finance were good, had they

go to tin- l 'ow letl ba in

n hen 1
1
lal wai fi iund thei e. I ' nfoi tunately

Mr. M'Bride, the Stati Ministei ol Mini

simply suppressed private enterprise in thai

1. 1, ality, ami so the outlook Foi com] laniei i

doubtful. Noi only have they to overcorni

physii al diffii ulties, but they have to face the

i ompetitii m i if the State nunc, into whii h

money has been poured with a lavishi

typical "i public management. Profits an
almost things of the past, and it has been sug-

gested m the case of the Outtrim-Howitt
company, in which a good deal oi British

capital has been invested, that it shall shut

down. This certainly would be a mistake, for

if the present Minister of Mines wanted to go
out of office the chance would be given to

private enterprise to open up some part of the

Powlett coal basin.

KALGOORLIE.
The Great Victoria, at Nevoria, now be-

ing prospected by Mr. Richard Hamilton on
behalf of the Great Boulder company, has

produced ^1360 from 2500 tons by amalga-
mation during the last mill-run. The residue

assays 19s. 6d. per ton, making the gross value

of the ore 30s. per ton. Mr. Hamilton is sink-

ing a new prospecting shaft, which has been
equipped with headgear, winding-winch, boiler,

etc., and is apparently determined to test the

mine as far as practicable during the currency
of his option. The owners, Messrs. MacDonell
and Delbidge, are allowed to mine and treat

ore during the option, but were obliged to stop

when the dam ran dry. However, some heavy
showers have recently fallen, and crushing has

been resumed. The original price put on the

property was ^50,000 cash, and one-eighth

interest in shares, but, as there might be some
difficulty in securing the shares, the terms
have been modified and £ 100,000 cash named
as full payment.

Bullfinch.—The plant on the Bullfinch

Proprietary is practically complete, and crush-

ing is expected to start shortly. According to

the management, 6000 tons will be treated

monthly for a profit of ,<f 10,000 to ^12,000.
The main orebody, on which the mine was
floated, cannot be found at the 310-ft. level,

but the northern series has been picked up
450 ft. north from the shaft, and the southern

series 400 ft. south. These lodes are quite ver-

tical, which means that an enormous amount
of cross-cutting and trucking will have to be

done to open-up each level, and this will add
materially to the ultimate cost. Prospecting

is to be pushed ahead when the mill is at work.
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The Corinthian North, situated half-way

between Bullfinch and Southern Cross, is be-

ing equipped with a 20-head mill, and all ac-

cessories, and is expected to start production

in April. The lode on the property is up to

36 ft. wide, and has been proved on the 100-

ft. level for a length of 870 ft. The average
width is 16 ft., averaging 28s. per ton. A
winze, sunk 18 ft. below the 100-ft. level, is

in sulphide ore assaying 64s. per ton. The
ore assured is estimated at 158,600 tons assay-

ing 24s. 8d. per ton. The property consists

of 156 acres, and it was originally intended to

float it in London, but the collapse of the

Bullfinch boom put an end to that idea, and
it was transferred to Adelaide. There are

200,000 shares of 10s. each in the company,
of which 180,000 are issued.

The Edna May at Weston's, 35 miles

west of Southern Cross, is another mine of

big possibilities that owes its discovery to the

Bullfinch boom. At a depth of 70 ft. the

quartz lode on this property has been followed

for a distance of 200 ft., the width of the drift

being 10 ft. The average assay-value of the

ore is 30 dwt. per ton. The original owners,
Messrs. Annear & Williams, mined and treated

572 tons for 969 oz., worth /"3610, or 126s. 2d.

per ton by amalgamation only, and then sold

the property to a Melbourne company. The
capital is 50,000 shares of 10s. each. Since

the company took over the property, in Octo-

ber, 600 tons have been raised, and are now
being treated at the Greenfinch mill, and a
return of at least £b per ton is anticipated.

As a surface proposition this mine is one of

the best ever discovered in the State, but it

has yet to be proved whether the lode lives

down. The Greenfinch itself has produced
^3910 from 1320 tons by amalgamation alone,

and there remain 850 tons of residue assaying

14s. per ton. Other mines that owe their dis-

covery to the Bullfinch boom are the Moun-
tain Queen, Great Unknown, Comet, Eclipse,

and May Queen. These are only a few of the

many mines discovered within the last two
years by genuine prospectors. Most of the

areas pegged out near the Bullfinch, as also

at the recent rush to Kurnalpi, were held by
bank-clerks, shop-men, and barmen, who did

no prospecting, but merely held the leases for

speculative purposes so long as there remained
a hope of selling them.

Labour.—William Martin, manager of the

Victorious, at Ora Banda, says that the diffi-

culty with the filter-presses has been over-

come, but he has been met with a still greater

difficulty, namely, a shortage of miners to keep

the mill going. This difficulty is experienced
all over the State, and this would have been
emphasized long ago had it not been for the

influx of Italians and Austrians, who are

anathema to the present Labour government.
In fact, the Premier has openly accused the

Chamber of Mines of blacklisting Britishers

for expressing their political opinions and
favouring foreigners. The Chamber has re-

plied denying the soft impeachment, and point-

ing out, if the accusation were correct, they

would employ no Britishers at all. Nearly
every mine in the State is, at present, short-

handed, and this state of things is likely to

continue, especially with the big mines, as

numbers of men strongly object to work at

depths of 2000 ft. and more. Only big pay
will tempt them.

CAMBORNE.
Falmouth Consolidated.—The belated^

report and accounts of this company for the

fifteen months ended June 30, 1912, have now
been issued. The expenditure during this

period appears to have been as under

:

Mine equipment /"15.993

„ development 2,171

General expenditure at

mine £28,616
Less receipts, sales of

tin, etc 18,701

9,915

Expenditure in London
less transfer fees 7,321

£35,400

The issued share capital of the company is

£\ 19,683, bonds to the value of ,£"58,900 have
been issued, while loans and creditors figure

at ,£"33,129. The property is an extensive

one, consisting of the Wheal Jane, West Jane,

Nangiles and other old mines in the parish of

Kea, while the plant is probably one of the

largest in the West of England. The mill

consists of 60 Californian stamps, the last 20
of which were put into commission in January.
The report of the new manager (A. R.

Shutes) covers the period from April 1, 1911,

to January 3, 1913,while the accounts as stated

are made up only to June 30, 1912. It is there-

fore impossible, particularly as no profit and
loss has been prepared, to figure out the work-
ing cost, but the manager puts it at 15s. 6d.

per ton, exclusive of London expenses and
certain other unnamed disbursements. It ap-

pears that owing to financial circumstances,

development work has been restricted, the
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foi the 'l month- being onlj 1800 feet,

so iluu although the increased tonnage to be

bandied in future should result in .1 redu< tion,

adequate developmentwill probably more than

offset this. \\ i tli the bond interest and London
expenses added (on the basis of the ai i ounts

under review ovei !s. 6d. per ton), and allow

ing nothing for depreciation, it seems that the

directors are sanguine in anticipating a cost ol

15s. per ton. Under the supervi lofH.W.
Fox iot" Sn Douglas Fox and Partners) the

whole business has been thoroughly reorgan-

ized. If the present juice of tin is maintained,

there is a prospect oi the i ompany becoming

a fair-sized produi ei . and more than paying its

way even on present grade stuffand arei overj

of 181b. per ton. With vigorous development,

the grade will probably be impro\ ed ; in the

meantime the manager anticipates no difficulty

in supplying the 60-stamp mill with ore for the

next twelve months. This estimate is not so

grandiloquent as that enunciated by the Chair-

man two years ago, when he said that there

was ore sufficient to feed a thousand stamps.

For the four weeks ended January 1 7 last, 3535

tons of ore was crushed, producing 28$ tons of

black tin, realizing ,£"4084, which proves how
effectively the company's new roasting plant is

dealing with the highly pyritic tin concen-

trat< .

Mulberry Mine. -Under the supervision

of Bainbridge, Seymour & Co., the work of

erecting the new 30-stamp mill and crusher

house with sorting floor is making fair pro-

gress, and it is anticipated that operations will

start in March next. This property is a low-

grade stockwork situated in Lanivet, Bodmin,
and various attempts have been made in the

past, without success, to handle the stuff profit-

ably. It is hoped by close sorting to raise the

grade considerably.

Wheal Kitty and Penhalls.—This com-
pany reports a profit of .£"472 for the six

months ended December 31 last, which on the

tonnage milled is only slightly over Is. 2d. per

ton. This is not a satisfactory result, con-

sidering the high price ruling for black tin.

The company has been unfortunate in striking

a belt of disordered ground around the new
main shaft (Sara's). The width of this belt in-

creases with depth. This disturbed country is

due to the presence of the main cross-course,

which between the 510 and 720- ft. levels splits

into several branches. After spending over

.£"12,000 on sinking and equipping this shaft,

it is disappointing to find that the shaft has

been put down in such a poor and disturbed

zone. During the six months, 7885 tons of

ore was nulled, which produced 78 tons of

bl.u k tm, . 'i .i rei 1 1\ ei j oi I2'16 ll>. pei ton.

i bla< k tm
i old foi ' 10,368, oi neai ly

per 1 k\ elopment footage was
1 1 75 feet, or 1 foot to each 6' b os stoped.

The working cosl were a undi i

s. d.

Mining '» 3"25

I (evelopment -I !"29

1 'limping 1

Dresi ing 5 515
Repairs and Maintenance I

'02

General Adimiii tratii m
Taxes and Insurance 1 10'53

Royalties

.

24

1

0'80

3"00

25 3"80

This cost appears high in viewof the shallow

depth of the workings and the light pumping
charges, but it must be borne in mind thai the

lodes are narrow and much faulted. The com
pany has done well in the past, having made
profits of ,£"17,000 on a subscribed capital "I

slightly over ,£"22,000. The district is notori

ously bunchy, so there is no reason, with ade-

quate development, why richer ore-shoots

should not be intersected in the future.

Treburland Wolfram & Tin Company.
—Under the chairmanship of W. J. Barnett,

this company has been formed with a nominal

capital of ^50,000, to acquire and work the

Burland tin and wolfram property of 95 acres

in the parish of Altarnum, {)\ miles from Laun-
ceston. The property was worked on a small

scale as an open quarry about 10 years ago
under the name of Wheal Annie. The engi-

neers who have examined the property recent I \

report that the reserves may be estimated at

50,000 tons above the 100-ft. level, averaging

1 of tin oxide and 3% wolfram, but this ton-

nage is much ' in the air ' and is not blocked-

out in any way. The figures are obtained on

the assumption that the lodes will continue

productive in depth, It is proposed to spend

£8000 on plant and development, and in nine

months it is anticipated that the mill will be

ready to deal with 50 tons per day, the average

extraction being 20 lb. black tin per ton, and

3% wolfram. The working and administration

costs are put at 20s. per ton. The purchase

consideration was ^"23,000, of which ^3000 was
payable in cash; ,£"15,000 was underwritten at

7j% cash commission, so unless the whole of

the capital was subscribed, the margin for con-

tingencies is small.
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TORONTO.
Porcupine.—Production and development

work in this district are still greatly hampered

by the continuance of the miners' strike, which

shows no signs of coming to an end. At one

time it was supposed to be practically termin-

ated, so far as the operators are concerned, by

the importation of large numbers of strike-

breakers, and it was stated that the leading

companies had no difficulty in obtaining all

the men they wanted. As regards mere num-

bers, this was no doubt correct, but the great

majority of the new-comers being inexperi-

enced in mining, the companies that are still

operating have had lots of trouble. An offi-

cial statement from the Hollinger shows that

Lake mine is now the deepest in the camp,

having reached the 600-ft. level, where cross-

cutting has been begun to reach the vein found

on the 400-ft. level. The shaft will be con-

tinued down to 800 ft. The Rea mine is be-

ing unwatered, having been leased for five

years to John Reddington, who has agreed to

erect a 25-ton mill and pay a 25% royalty on

net profits. A company is being organized to

operate under the lease. The Crown Charter-

ed, with an authorized capital of $2,000,000,

of which $1,751,666 was subscribed, has been

in financial difficulties for some time, and has

gone into liquidation. The Dome Extension

has been closed-down on account of the strike.

Some rich pockets of ore had been encountered

JSf
f

THE MAIN STSEET OF PORCUPINE.

for the last six months of 1912 gold was pro-

duced to the value of S933,973 from 43,227

tons of ore, the percentage of recovery being

96'3% and the estimated profit for the period

$750,000. Since the outbreak of the strike,

the mill has not been operating to full capa-

city, merely crushing enough ore to enable the

company to meet dividend requirements. No
figures as to the recent output of the Dome
are available, but it is understood that the mill

is running satisfactorily, making an extraction

of 98%, and that at the 60-ft. and 100-ft. levels

an eight years' supply of ore has been blocked

out. An additional tube-mill and slime-press

are being added, raising the capacity of the

mill to 460 tons per day. At the Hughes the

small test-mill began operations in December
and has been treating high-grade ore taken

from the 150-ft. level. The shaft of the Pearl

before the shut-down. It is proposed to build

a cyanide mill on the Jupiter property early in

April. Development work has been started

on the Sherrill claim in Tisdale township.

Joseph Houston, formerly manager of the

Right of Way, at Cobalt, has been appointed

superintendent of the Schumacher.
Cobalt.—There has been a marked revival

of interest in silver mining lately, and while

Porcupine stocks have been quiet and de-

pressed, the Cobalt issues have been active

with a general upward tendency in prices.

Last year established a new high record for

Cobalt, although the silver output showed a de-

cline in volume, being estimated at 30,500,000

oz., as compared with 31,500,000 in 1911,

but this was more than compensated by the

increase in the price of silver. The estimated

value of the output, based on the Government
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figures f01 the first nmc months ol the year,

and the best estimates possible t<>i the balant e,

.ssi d with si i,94

for 1911. The total return in dividends paid

by 1 3 i orapanies was $9,

with $8,395,558 for the previou; year. The
latest addition to the list of dividend-pay<

the Sen< which hasshipped near-

K a quarter "I a million dollars worth of ore

from the vein discovered under Cart lake, and
has declared its first dividend of 10'

, calling

for a distribution ol about (45,000, The an-

nual report of the Coniagas showed net pro-

tits for the year ending October 31 amount-
ing to SI, 70 1.553, the balance in hand being

'8,988. The silver shipments were
, the cost of mining and concen-

trating being 8*51 c. per oz. The ore reserves

were estimated to contain 17,441,800 oz. sil-

ver. During December the Nipissing mined
ore to the value of S460.052 net, and shipped

ore to the net value of $261,396. The Meyer
vein alone yielded 440,000 oz. The high-

grade mill treated 164 tons of ore, and shipped

422,495 oz. of bullion. The balance on hand
at the end of the year was $1,470,918. The
total income of the La Rose for the year 1912
was 81,796,880, and its operating expense
S779;916, leaving a net profit of SI,026,663.

The cash surplus on hand at the end of the

year was $1,667,104, and the total surplus, in-

cluding shipments and ore in hand, S 1,866,631.

The Northern Customs Concentrator has

installed ten more stamps, making the total

number 1 20. About 400 tons of ore are being

treated daily. The King Edward is being

worked on lease by the York-Ontario Silver

Mines Ltd. A new 3-in. high-grade vein has
been struck, parallel to the old vein formerly

so productive. The Foster, another property

that at one time had a leading position, is to

be re-opened. It has been leased to a syndi-

cate, which is sinking a new shaft. The
Temiskaming has struck a high-grade vein

about 3-m. wide in the diabase formation 40-

ft. below the Keewatin. The annual state-

ment of this company for 1912 shows that

total receipts were 8776,075, and net profits

•S413.615. The shareholders of the Cobalt
Lake are generally accepting the proposition

of the Rose-Van Cutsem syndicate of London
to give options on their shares on a basis that

will give them a return of 73 c. per share if

the option is taken up. It is stated that op-

tions have been given on approximately
2,000,000 shares, which is considerably more
than the members of the syndicate require to

give them a controlling interest.

NEW YORK.
The copper situation, with the do line in

the price ol the metal, which was finally made
iimulaiion of sur-

plus stoi ks, has been the predominant i entre

of interest in the metal world dm inc. tin pa i

month, as well .is one ol the mam negative

fai t< 'i against expansion in the financial mat
kets. Toward the close of 1912, and during
the holiday period, Hading in this metal bad
become very limited and conditions began to

show such signs of unsettlement that buying
to any extent was completely discouraged.

The Copper Producers' report, issued in the

early part of the month, showed an increase

of 19,000,000 lb. in don* ! tii locks for Dei

ember. For a brief time, alter the issuance

of this report, the concerted efforts of the

principal producers held the price of the metal

up to its high figure of 17; cents, but it was
generally realized that this was only a tempoi
ary level, and the market was watched with

much interest to see through what channel the

fall in prices would occur. Phelps, Dodge &
Company, who were holding out with the

Amalgamated and the American Smelting &
Refining companies for the 17? cents market,

were the first reported to break away, and ac-

cepted February orders in the foreign markets
at fractional concessions from the high figure.

The acceptance of orders at lower figures at

once became general and sales of considerable

volume are now being made at 16 to lOj

cents. It is undeniable that Europe was a
large buyer for export for the next two months,
but the recent unfavourable turn in foreign

politics will probably restrain any consider-

able increase in orders from abroad. General
business in this country, though of large vol-

ume, as previously reported, appears to be
moving on a conservative basis. The recent

speeches of President-elect Wilson, in which
occurred frank criticisms of many phases of

our business and financial systems, portending

the attitude of the next administration toward
business, have not increased optimism and
buoyancy in the industrial world. On this

account the feeling of uncertainty in the case

of the copper market has been intensified : and
the course of developments in the near future

will be awaited with unusual interest. In re-

gard to the future level of prices, it must be
remembered that there have been no recent

discoveries of copper large enough to have
any effect on the world's supply. Further,

increased production to meet the larger con-

sumption is not materializing as rapidly as was
anticipated. The ' porphyries ' are really only
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tilling the void left by the old mines such as

Quincy, Calumet and Hecla, and Wolverine.
The porphyries increased their output bv
68,390,000 lb. of which 27,740,000 lb. was con-

tributed by Chino, this figure being 4,000,000
lb. under the output estimated a year ago. In

the case of Miami, where a 30,000,000 lb. in-

crease was looked for, the output for last year
only reached 17,844,000 1b.; and Ray was
able to increase its production only about one-

half of the predicted amount of 42,000,000 lb.

I venture to predict that as long as the de-

mand for the metal continues to increase, as

it has steadily for the past 20 years, a mini-

mum average price of 15j cents may safely be
counted upon for the next few years at any
rate.

The Granby Consolidated, during the

year 191 2,has smelted approximately 1 ,263,000
tons of ore, making 22,650,000 lb.of blistercop-

per, extracting 356,376 oz. silver, and 53,359
oz. gold, netting approximately §1,600,000.
This company expects to renew dividends at

once, in view of the fact that they have de-

cided to finance further development and
equipment of the Hidden Creek property, by
an issue of §5,000,000 convertible bonds, of

which $1,500,000 will be offered to the stock-

holders ; the bonds will be redeemed after 10

years at 105, and such provision will be made
that 4% retire annually either by purchase in

the market at not more than 1 10 or at redemp-
tion by lot at that figure. Contracts for equip-

ment and for a 2000-ton smelter at the Hidden
Creek mine, on the coast of British Columbia,
have been closed recently, and final estimates

indicate that the cost of the property and de-

velopment down to the date of commencing
the shipments will amount to §2,944,554.
The Nevada Consolidated finds itself

with hard freezing weather coming on and with

an insufficient supply of ore stripped and ready
for loading. As a result, two sections of the

Steptoe concentrator at McGill have been
closed-down. This condition has resulted from
the labour strikes, which occurred earlier in

the season.

Montana.—A report in general circulation

is to the effect that E. P. Mathewson, general

manager of the Anaconda Company's smelter
and the International Smelting & Refining Co.,

at Tooele, Utah, has resigned and that his suc-

cessor is to be Walter Wraith, who has been
Mr. Mathewson's assistant for several years.

It is further stated that Mr. Mathewson is to

take over the managership of what are known
as the Ryan interests. Some interesting fig-

ures concerning the Anaconda Company show

that for the year 1912 it paid to its 13,900 em-
ployees an average wage of §1200, probably
a higher rate than is paid by any other large

corporation in the United States.

The Butte & Superior concentrator has been
treating on an average of from 700 to 800 tons

per day. The concentrates shipped to the

smelters at Oklahoma are said to be averaging
between 47 and 50% zinc. Only one section

of the mill is being used ; the second section

is to be put in operation within the next two
months. D. C. Jackling reports that the

problem of treating highly refractory zinc ores

has been solved, and that results now bein^

obtained at Butte are thoroughly satisfactory.

Low Grade Gold Mines.— During the

month of November the Alaska Treadwell
treated, in its two mills, 74.816 tons. The
total average expenses were §75,011, which
shows a cost of almost exactly §1 per ton. It

is believed that the Alaska Gold Mines Co.,

whose property is now in process of rapid de-

velopment, will be able to improve upon even
this cost figure on account of more favourable

physical conditions. The organization of this

company has now been perfected, and the

following officers have been elected : Charles
Hayden, president; D. C. Jackling, vice-presi-

dent and general manager. Directors include

the two officials mentioned and the following :

C. M. MacNeill, Sherwood Aldrich, Albert F.
Holden, William H. Coolidge, Edward A.
Clark, and T. J. Gilbert. These men are

prominently identified with other large mining
companies in this country; Mr. MacNeill be-

ing president of the Utah Copper, Mr. Aldrich

being president of the Ray and on the board
of the Chino and Utah companies, and Mr.
Holden being an official of the United States

Smelting, Mining & Refining Co. Another
low-grade property, the Homestake, South
I )akota, has recently declared a stock dividend

of 15%, besides increasing its monthly divi-

dend from 50 to 65 cents per share. This is

a company which, after paying dividends regu-

larly for the last 33 years, is able not only to

declare a stock dividend out of accumulated
earnings, but also to increase its regular rate.

For stability this record compares favourably

with that of any industrial enterprise.

The Breitung Mines Corporation has re-

tained F. Lynwood Garrison to take charge
of its dredging properties on the Nechi and
Cauca rivers in Colombia, South America.
Mr. Garrison and four assistants will leave for

Colombia during the early part of February.

It is understood that the property will be

thoroughly and completely surveyed.
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Persistent Disorder. Vftei fourteen

months ol President Madero's rule, M
appears to be farthei than evei from a solu-

tion of us difficulties. Although damage to

properrj owned by foreigners is< omparativelj

small, and the larger mining centres, such as

El Oro and Pachuca, have onh been troubled

with the lesser evils resulting from tlie revolu-

tion in the form of labour difficulties, the gen-

eral feeling of insecurity is putting a stop to

mining enterprise in many parts of the repub-

lic. Bri is at its worst on the line of

the Central railway, from Zacatecas to the

border, and in the states of Guerrero, More-

los, and Mexico. Gruesome tales are brought

to the capital by mining men who have been

unfortunate enough to meet the wandering

bands. Even allowing for the rule that al-

lows a narrator to leave a tale better than he

found it, there is no doubt that the unsettled

districts can only be traversed at great risk.

The difficulty of dealing with the bandits is

chiefly due to the fact that they can disband

and scatter to their villages on the approach

of troops, and assemble again when the danger

of an encounter has passed. Newspapers re-

fer to ' Zapatistas/'Salgadistas,' etc., as if they

were organized bands under the leadership of

some Napoleon of brigandage, but it is incon-

ceivable that the vermin forming these bands

would remain faithful to any leader for long.

A ' Zapatista ' now means any masterless man
in the south of Mexico who is possessed of a

horse, a rifle, and a sufficiency of homicidal

mania, and it is possible that Zapata himself

is as mythical as the Mrs. Harris referred to

by Sarah Gamp.
The strong hand that the President pro-

mised to use some eight months ago has

proved to be of the weakest. The weary fed-

eral soldiers march from place to place and

the bandits fly before them only to form again

when the danger has passed. There is little

fighting, for the bandits do not love opposition

and their ideas of honourable advancement

are chiefly confined to robbing travellers and

looting the smaller towns. Their actual ne-

cessities are few ; therefore they can continue

indefinitely under present conditions. Any-

thing like organized resistance to the Govern-

ment appears improbable since the late abor-

tive attempt of Felix Diaz at Vera Cruz, but

among the Mexicans above the peon class,

there is a wearied disgust with the man who
has produced these conditions and who is un-

able to cope with them. The reputable citi-

zens are aching for peace, and for them it does

not mattei who has the Presidency il they can

pursue th upatii ins and live \\ ithoul the

i ontinual menai e of disaster. 1 1 is i<
i be \ e

gretted that although they say, and very often

say, that they will light to the last man in the

case of invai ion, they '1" not take to the idea

oi ii 'i Hum' i oluntei Mi'
:

to < tei minate the

pest that is bringing armed intervention de

cidedly nearer. It musl not be considered,

howevei , that the wholi country is in a state ol

anarchy. There are many parts where it is as

safe as in the lattei daysol Porfirio Diaz, but

unfoiiiin.il. h it is not known when the lower

element will discover thai Lootii

more remunerative, and about as sale as work-

ing by the day. To the resilient in the lai >

towns and on the main lines of railway there

is little danger, and with the e.v eption ol the

movements of troops or occasionally a slovenly

unhandsome corpse suspended to a telegraph

pole, there is little evidence of the conditions

that are paralysing the country.

To foreign investors the situation pre-

sents one bright outlook. The native mine-

owners are more ready to convert their hold-

ings into cash, and the prices asked at present

are characterized by a sweet reasonableness

in comparison with the prices asked a year

ago. Several mining companies are taking

advantage of this, and it is probable that when
the long looked-for peace arrives, either by

intervention or, what would be infinitely more
preferable, by a burst of sanity and energy

from the Mexicans themselves, it will be found

that many properties will have changed from

native to foreign ownership.

Reforma.— It now appears very probable

that the Campo Morado deal will go through

and that the mines will be acquired jointly by

the Camp Bird, the American Metal Co., and

the Balsas Pacific Railroad Co. It is not

known why the Camp Bird people did not

take the whole affair for themselves. A
1000-ton smelter is projected for Tezuapa,

which i^ on the Balsas river about eight miles

beyond Campo Morado. The ore is in a

series of huge lenses on a contact of grano-

diorite and slate. It is estimated that there

are 10,000,000 tons of low-grade pyritic ore

containing copper and silver, and 2,000,000

tons of high-grade oxidized surface ore, which

also contains lead. The deal should be a good

one, as the low-grade ore gives an almost in-

exhaustible supply of flux and fuel for custom

ores and it is estimated that coke to the extent

of only about 4%of the charge wouldbe needed,

making it almost straight pyrite smelting.

There are three mines in the neighbourhood
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that have been well developed, the Reforma,
Suriana, and the San Vicente. It is probable

that two of these at least would want their ore

treated by a custom smelter, and there are

many large deposits, in the district only waiting

for a little peace to be opened up. With the

continuation of the railway, this should turn

pesos. The cost, of course, has been high,

with coke at 50 pesos per ton. A year ago
the mine was shut-down after working for

eight months with a new 50-ton smelter. The
profit for this time was 500,000 pesos. The
bandits paid periodical semi- friendly visits,

taking cash and stores to a small extent, but

AN OLD HACIENDA IN MEXICO,

into a new copper district. The Campo
Morado mine is all tunnel-work, and the ore

can be delivered to the smelter at a low cost.

The present owners—the Ortiz family—have
worked with a 25-ton smelter for nearly 12

years, and it is reported that they have taken

out oxidizedore to the value of 9,000,000 pesos.

This appears possible, as they have never

treated ore of a lower assay-value than 100

making no attemptto loot as long as they were
supplied in moderation. Senor Ortiz says that

he has paid 15,000 pesos in cash for permission

to work during the eight months. The price

asked is illustrative of the reasonableness of

the Mexican owners at the present time. It

is 10,000,000 pesos, or about half of the figure

asked of the Exploration Company two years

ago.



III! MINING MAG \/l\l

DISCUSSION
in this

'Ore.'

The Editoi

Sir ["here tppears to be a great divergi

pinion among mining enginei rs as to the

ect definition of the word ore,' so that the

ventilation ol personal views founded on ex

perience will be of interest to your readers.

I't myself, 1 have found the following to be

thf most satisfactory:

ORE: A metalliferous mineral, or a rock

nning such mineral, occurring at any pal

ticular place in large enough quantities and in

sufficient richness to make its extraction and
treatment of advantage to mankind, or even

to wan ant the serious discussion of such ex-

traction anil treatment, immediately or at some
subsequent period.

It will he seen that this definition does not

specifically refer to ' profit '

; it does not ap-

pear to me to be necessary that it should do

so, for the intention of profitableness is im-

plied in all commercial operations, including

that of mining. To base the definition of 'ore'

on 'profit,' is merely shifting the elusiveness

and uncertainty from one word to another ;

for we have to ask at once : What is a profit ?

The only true definition of profit is the sur-

plus remaining after all capital and current

expenditure has been regained together with

interest. Only then is the transaction profit-

able. A yearly distribution of dividends is not

sufficient. For instance, a mine may yield

dividends for four years and then become
defunct ; during those years the operations

may be considered according to one definition

to be ' profitable,' and the material treated

reckoned as ' ore,' but in the aggregate the

owners lose money. From another point of

view ' profitable ' may be given too narrow a

meaning and be made to refer only to the

owners and shareholders. Take the case of

a lead mine where during one year 100,000

tons of material gave a yield of 10,000 tons of

lead, at a loss of ^"5000 to the shareholders.

The community was the gainer by 10,000 tons

of lead, and the miners had received the means
of subsistence, so that we can say that the

operations at the mine had been to the 'ad-

vantage of mankind " in spite of the loss of

/"5000 to the shareholders, and that they had
been on the whole profitable, taking that word
in its broader sense. Similarly we can im-

agine the owner of a tin mine continuing to

work it in spite of absence of direct profit to

turns, It, i.M ih. i easi >n thai In- benefits his

i ommunitj and i eaps indii eel idi nta i foi

himself. I maj •< i furthei and instant e the

mining of lead in 1 ngland in earliei i enturies

when bullets were wanted to repel the in\ "I'
i

ami tin- metal was extrai ted al no small in

mi diate loss.

Briefly, therefore, : rding to my view,

ore is anything, the mining ol which foi il

metal content is worthy of serious i onsidera

tion within the limits of present knowledge.

Twenty-five years ago the disseminated cop-

per deposits of the Western State were ii -I

within the range of discussion and were there-

fore not 'ore,' simply ' rock.' Rock contain-

ing li dwt.on the Kami at the present day is

not ore, but that containing 4 dwt. can claim

to be called ore, though under present condi-

tions the desirability of its extraction is doubt-

ful.

This definition of ore obviates the undesir-

able extension of the word ' waste.' This word
implies something actually done, to disadvan-

tage and should therefore be confined to broken

rock that is not worth hoisting or milling. It

cannot rightly be applied to rock that has been

left in place. Thus we come to three words
covering everything in a mine : ore, anything

worth a thought; rock, anything not; and waste,

rock broken but eliminated from treatment.

Edward Walker.
London, February 2.

Centenillo.

The Editor :

Sir— I beg to draw your attention to the

fact that your note with reference to the Cen-
tenillo mine, published in The Mining Maga-
zinelor December 1912, contains certainstate-

ments that are somewhat misleading ; doubt-

less you will be glad to have a correct state-

ment of the facts, which are as follows :

Your information with regard to the produc-

tion is accurate, the output of late having

averaged about 2000 tons per month ; but no
single dividend of 1 20".. has been paid, as your

note would seem to imply, although the total

dividends distributed to the shareholder- in

1912, including two bonus dividends of 50%
each, were something near that figure.

It is in regard to the nature of the company
working the mine that your information is en-

tirely erroneous ; the Centenillo Company is

a public company whose shares are well dis-

tributed, and in no sense can it be termed a

family affair ; it is also an entirely independent

undertaking, and is not connected with nor in

any way controlled by any other firm. Messrs.



FEBRUARY, L913 121

Thos. Sopwith & Co. (now the Societi des

Anciens Etablissements "Sopwith "), the firm

whose name you couple with that of the Cen-

tenillo, are owners of lead-smelting works and

mines in the Linares district, and as smelters

are purchasers of ores : the Centenillo Com-
pany as vendor transacts aconsiderable amount
of business with them, that being the only con-

nection between the two companies. I should

further state that personally I have never been

connected with Messrs. Sopwith.

Since you make reference to me as manager,

I feel it incumbent upon me to mention that

the man to whom the credit is due for bring-

ing the Centenillo Company to its present state

of prosperity, is my uncle, Mr. Arthur Hasel-

den, now consulting engineer and general man-
ager. He has been connected with the man-
agement ever since prospecting on the property

was first started in the early seventies, and it

was his perseverance in the face of adverse

circumstances, that kept the concern going

through years of a struggling existence, till

success was ultimately achieved.

J. O. Haselden,
M. Inst. M.M.

Linares, January 25.

Cam & Motor.

The Editor

:

Sir—In your November issue there appears

a statement regarding the proposed treatment

of the ore of the Cam & Motor mine, in which
it is said that metallurgical difficulties have
caused delay in the erection of the plant and
production of gold, since recent experimental

work has proved that the plant as originally

designed is unsuitable. You further state that

the reason for this is the presence of a high

percentage of carbonate of lime in the ore,

which, in conjunction with the sulphides, tends

to form calcium sulphate in the process of

roasting, and the latter when wetted with cya-

nide solution causes the roasted product to set

whenever allowed to come to rest in various

parts of the plant. Incidentally, it is also

mentioned in your article that formerly in

roasting Kalgoorlie ore the same conditions

prevailed.

As regards the delay in the erection of the

plant, I regret to say that you have been en-

tirely misinformed. The original design, adop-

ted about six months ago, on the conclusion

of experiments at the mine, has not been de-

parted from, and as a matter of fact follows

exactly the scheme which you say has not

been found suitable, namely, ball - milling,

roasting, mixing with cyanide solution, classi-

fication again, followed by leaching the sand

and filtering the slime.

Experiments on a large scale proved that,

after roasting and mixing with cyanide solu-

tion, the gold dissolved very rapidly, that it

was unprofitable to grind to less than 60-mesh,

and it was also demonstrated that, owing to

the extreme porosity of the roasted and re-

ground product, it was practically impossible

for the vacuum to hold the cakes on the filter-

leaves when exposed to the air during a trans-

fer of pulp. With the fine sand classified out,

the residue-slime makes an ideal material for

vacuum-filtration ; steps were then taken to

run the separated sand into leaching vats and
wash out the soluble gold, and thereby it was
also practically demonstrated this leachable

roasted sand did not set like cement.

On the results of these experiments, con-

cluded over six months ago, the scheme of

treatment mentioned previously was decided

upon, so no delay nor need for alteration has

been occasioned, while it is obvious that, there

being no necessity for extreme fine grinding,

the cost of treatment should be less than if, as

you state, all sliming had to be indulged in.

The setting of the roasted ore on the Kal-

goorlie field was an event which happened
about 14 years ago, when all -roasting of an

ore was little understood, and the production

of slime a thing to be avoided at all cost, while

the actual reason for this hard setting of the

roasted product was induced by circumstances

which have not been quite fully realized.

The first roasting plant to start, about the

year 1898, was the Boulder Main Reef, fol-

lowed by the Lake View and Associated, and
in all these mines the same system of treat-

ment was adopted, namely, dry crushing in

ball-mills to 900 -mesh, followed by roasting,

the roasted product (sand and slime together)

being then trucked direct to leaching- vats and
leached with cyanide solution for any time up
to a month ; on proceeding to discharge the

contents of the vats, it was found the ore had

set into a cement-like mass, and the strange

sight was witnessed of men drilling holes in

the sand and blowing pieces off with dyna-

mite.

The cause of the setting was due to, as you

state, the presence of sulphate of lime in the

roasted product, and in a smaller degree, to

the not quite perfect roast obtained in the

various types of roasting- furnaces then used;

the most important condition facilitating this

setting of the roasted ore was that in leaching

it direct as it came from the furnaces, all the

soluble sulphates went into solution : and there
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being a very small bulk of this solution r

ing through the charge, extra* toi boxes, ind

back to the cl lin, it was obvious that

every Facility for this setting of the roasted

product was gi\ en.

If the extra tionof the gold had been satis-

factory, the emptying of these cement-like

charges was, although expensive, not an un-

surmountabli diffii ulty, but it was discovered

that, as the roasted ore was sent direct to

leaching-vats without any attempt at amal
mai. on, the residue in ontained

gold, so that to obtain a maximum extraction,

the ore had to be reduced to a slime.

vera! tons of roasted residue from the

Boulder Main Reef mine were then brought

over to the Ivanhoe mine and there re-ground

in a grinding and amalgamating pan in the

presence of J. T. Marriner, E. S. Huntley,

and myself. The results were so excellent

that this experiment practically decided the

question of successfully treating the telluride

of the Kalgoorlie field by ball-milling,

roasting, amalgamation, sliming, followed by
agitation and filter-pressing.

The setting of the sand and slime had hence-

forth therefore no terrors for Kalgoorlie metal-

lurgists, but, I personally think that, if the

ore had not required amalgamating and slim-

ing to liberate the gold, the roasted ore could

have been mixed with solution as it left the

furnaces, the sand classified out and treated

by leaching in vats, and the slime settled in

spitzkasten, agitated, and washed in filter-

presses, no setting of the sand after leaching

would have then occurred ; all the soluble sul-

phates would have been taken up by the cir-

culating plant-solution and accompanied the

slime, leaving the sand in a clean leachable

state. The Golden Cycle mine, at Cripple

Creek, Colorado, I believe, also adopts this

method, with no ill effects as regards the sett-

ing of the sand in the vats.

In the case of the Cam & Motor, the roasted

product leaving the furnaces will be re-ground

in tube-mills to the required fineness, the sand

classified out of the mill-stream and run on to

a sand-filter table ; from this the sand, prac-

tically free from moisture, will be discharged

on to a belt and deposited into ordinary cya-

nide leaching-vats ; the slime will be settled

in spitzkasten, agitated with cyanide, and
vacuum-filtered.

The final decision as to the design of the

Cam & Motor plant to treat the ore was only

taken by the Board after a long series of ex-

periments had been made by Messrs. G. F.

Dickson and B. L. Gardiner, the representa-

ti\ es ol the i tilting engineers,
and He, If, and also aftei i onsultation with

othei competent en ireful ci impai i i in

!
made with the work in oilier plants ol a

similar nature, notably that of tin- Golden
Cycle mine, in Colorado. The final result

when the large plant is at wot k is n iw awaited
with confidence.

II. T. Ilk! IT.

I lulawaj o, 1 >ecembei 19, 191 '.

\\ e publish this let tei with pleasure. It sup-

plements that of l'eaise, Kingston \ I'.iowne,

g in our December issm . Mr. Urett,

in giving some valuable reminiscences of Kal-
goorlie practice, mentions the use of 900- mesh
screens. Probably he means 30-mesh. It is

an Australian habit to give the number of

holes per square inch, while elsewhere it is the

custom to state the mesh in holes per linear

inch. Of course, we are glad to know that the

experimental work of Messrs. Brett, Dickson,
and Gardiner has been so thoroughly done,
and with such apparent success. Our infor-

mation came from an unimpeachable source,

but we accept the correction.

—

Editor] .

Engineers and Income Tax.

The Editor

:

Sir—In the Times Law Reports for January
13, there is a report of the case of Pickles v.

Foster (Surveyor of Taxes).

Cases dealing with the problems that, from
time to time, arise out of the Income Tax
Acts, are not infrequently of interest to most
of us, but the particular case above referred to

is of special interest to all those whose work,
on behalf of public companies, lies abroad, the

company itself having its head-office in the

United Kingdom. I venture to think that

these circumstances often apply to those who
have made mining their profession, and on this

account I write in the hope that you will allow

me the courtesy of your columns to bring the

case in question before your readers, or such
of them as have not already noted it.

Before referring to the details of the case I

shall quote the following summing up' of the

result of it by the Times Law Reports as I

lows :

' Rule 3 of Schedule E of the Income
Tax Act 1842, which refers to 'public offices

and employments of profit ' within the United
Kingdom, means public offices or employ-
ments which are exercised in the United King-
dom. A person who is in the employment of

an English limited company, whose head office

is in England, but who exercises his employ-
ment wholly outside the United Kingdom, is

not employed in a ' department ' in the sense
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in which that term is used in sec. 147 of the

Income Tax Act 1 842. Such a person is there-

fore not taxable under Schedule E, Rule 3,

in respect of his employment so exercised

abroad."

The appellant in this case was employed by
a company, whose head office was in England,
to undertake work for them in West Africa

on two separate occasions, the appellant him-

self having a domicile all the time in England,
where his family lived, and where he joined

them when in England between his two
periods of work abroad. He was paid partly

by a fixed rate of salary and partly in commis-
sion on net profits, and he further received a

sum for keeping himself open to accept the

second contract after completing the first. The
period spent in England between the two en-

gagements was from June 1907 to November
1908. With the exception of a part of his

salary, all the remuneration was paid in Eng-
land.

The commissioners sought to recover in-

come tax from him on the sums in question

or on parts of them. Now, sections 30 and 31

of the Act of 1842 provide for the setting up
of assessable districts in the United Kingdom.
Section 147 (relied on inter alia by the Com-
missioners in this case) provides that a Gov-
ernment officer serving abroad is to be deemed
to be serving at the head office of his depart-

ment.

The commissioners contended that this em-
ployee of a public company was in the same
position, and was to be deemed to be serving

at the head office of the company (though his

work was actually performed wholly out of

the country). The appellant won his appeal,

and the result appears to be that a person can-

not be assessed to income tax under Rule 3

Schedule E, whose work on behalf of a British

company is exercised wholly abroad and who
is not a Government officer, and notwithstand-
ing the fact that his pay has been given to

him in the United Kingdom (including a sum
in the nut urc ofa retainer while in England)
and though he has a domicile in the United
Kingdom.

In connection with work done abroad there

are one or two other points (governed by
Schedule D), which I mention below owing to

their general interest, but to which I do not re-

fer in actual conjunction with the above quoted
case as—in so far as any one of them may
have similarity with any of the circumstances
of that case—they were not, I believe, in dis-

pute.

Those points of interest are as follows

:

(1) It makes all the difference as regards a
person living in the United Kingdom whether
he is doing so with the intention of making a

residence as opposed to a merely temporary
stay. Temporary residence in the United
Kingdom must not exceed 6 months in any
one year. Furthermore, a person keeping an
establishment in any place may be said to have
a residence although he does not go there for

years. Conversely, a person temporarily re-

siding abroad is liable to tax on the whole of

his profits.

(2) No tax is payable on the fees of a per-

son who, though he has a domicile in the

United Kingdom, earns his money abroad on
behalf of employers domiciled abroad.

C. V. Grundy.
London, January 22.

Financial Journalism.

The Editor

:

Sir—The articles in the Pall Mall Gazette
upon which you commented last month, in the

article entitled Plaintive Shareholders,' raise

questions even more interesting and more ur-

gent than the professional standards of mining
engineers. It is high time that the limelight

was turned upon the financial journalism of

today, and, unless I am mistaken, that is going

to happen before very long. Fifteen years

ago it might be said without fear of serious

contradiction that, with a few honourable ex-

ceptions, financial journalism was flagrantly

corrupt. Then came the Whitaker Wright
and Hooley disclosures, and a marked change
followed. Today, when corruption is excep-

tional, and direct blackmail is a thing of the

past, financial journalism is relatively honest

—not absolutely so, by any means—but it is

incurably amateurish, superficial, ignorant,

and pontifical. During the last few days we
have seen Mr. W. R. Lawson—who, with Mr.
Charles Duguid and one or two others, is

generally regarded as possessing peculiar au-

thority—under the harrow in the Marconi
commission. Confronted with the facts, Mr.
Lawson has made a series of admissions which
in any other sphere of activity than financial

journalism would be simply ruinous to his pro-

fessional reputation. He has admitted that

his articles, which reeked with sinister sugges-

tions against everyone associated with the

Marconi contract, rested on rumours which
he never verified, that fundamentally his criti-

cisms were based on foundations which were
false in fact, and which he had either not the

ability or the desire to test : and finally that

he had been a ' bear ' of Marconi shares. It
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is not suggested that Mr. Lawson is dishonest.

On the contrary, he is a fairly typi< al tnodei

financial journalist, only differing from the

majority of hi i jues in that he is fai

abler and bettei informed than the avera

and, as 1 started by saying, the financial joui

itively honest. In the

atmosphere in winch these gentlemen move

and have theii pi being, it is not

considered dishonest to assume pontifical airs

about persons and things of which you ha e

incomplete knowledge, it is not considered dis-

honest to treat rumours as facts provided you

believe them, it is not apparently regarded as

improper to ' bear ' shares which you are criti-

cizing — on the contrary, the operation is

merely a guarantee of sincerity. All the same,

standards of this kind are the standards of the

quack and. sooner or later, the reading public

will realize the fact. The comments of the

l\ill Mall Gazette upon mines and mining

engineers are in a sense a far worse case of

charlatanism than that of Mr. Lawson. Some
years ago there was a rather painful scandal

in connection with the financial columns of

the Pall Mall Gazette, and since that time it

has been pure, cocksure, critical, and stupid.

The writer, who I imagine would be hard put

to it to distinguish between cyanide and ce-

ment, writes every day about mines for the

benefit of British investors, and is honestly

anxious to protect them. He is aware in a

hazy sort of way that mining swindles have

been perpetrated, that mining engineers or

people thus describing themselves have been

mixed up with these regrettable occurrences,

and that promoters and directors have been

tarred with the same brush. Moreover, he

has grasped the fact that troubles of this kind

are more often associated with mines than

—

let us say—with banks or railways, and he

has from these data proceeded to draw certain

illuminating generalizations. I do not think

that it is worth while considering them in de-

tail. Certainly the Institution of Mining and

Metallurgy can afford to ignore them, especi-

ally as the financial editor has by this time

probably realized that there is such a thing as

the Institution and that the professional stan-

dards of its members are quite as high as those

that obtain in law, medicine, or the church.

The Pall Mall is however right on one

point, and that the most important of all.

The public is tired of mines and suspicious of

them, and it is no doubt of interest to analyse

the causes and remedies. The important

causes are, I suspect, beyond remedy by di-

rect or conscious effort. There is a fashion

in investments just as there is in women's

hats, and just now mine: an n il fai hionable.

I hr Rand has long ye irs ol profitable pro

dui tion ahead ol it, but it has reai bed and

i ii ap igi e, ami there is no longer thai

margin for imagination without which mines

lo i theii ama. tion Ii is all too s< ientifii

and i alculable. No longer does the mining
1

investoi ' who is at heart a gambler ex

perience the delirious thrill of seeing in his

morning paper that the reef on his property

is going x ounces to the ton at the fifth level.

The most he can hope to learn is that a new
stope-drill gives promise of becoming econo-

mically successful and cheapening production

by a penny or two per ton. But the public

does not thrill over stope-drills. Then again

trade has been good for years, and no man in

hissenses buys mines when he can makea high

and certain return by investing in his own busi-

ness. Thereare other good reasons which could

be adduced for the general apathy, but times

change, and I fancy that a falling off in

trade and the discovery of a new goldfield

would alter present conditions almost magic-

ally. But these causes are not dependent up-

on individual control. Personally, 1 suspect

nearly all the remedies and suggestions put

forward even in your columns. I can see no

reason for example why the Board of Trade

should be asked to appoint a director on the

board of every mining company. The per-

centage of such officials who would not be a

mere hindrance and nuisance would be neces-

sarily small, and a hundred officials could not

guard against the inherent chances and mis-

chances of mining. I gravely doubt whether

swindles would be prevented, save perhaps a

few of the grosser sort, and I cannot believe

that any commensurate advantage would fol-

low from an official sanction of the doctrine

that mining is necessarily a dishonest business.

As a fact, which is well within the know-

ledge of every one acquainted with the City

of London, mining is infinitely cleaner today

than it has ever been. Promoters are less

imaginative, directors more industrious and

efficient, and mining engineers are far better

educated than was the case twenty years ago,

while the professional standard is such that

today any man who can put M.I.M.M. after

his name gives a reasonable guarantee both

of knowledge and honesty. Much, no doubt,

remains to be done, but the development to-

ward better things has made quite remarkable

progress of late years, and it is more likely to

be retarded than helped by most of the pro-

posals put forward. Almost the only sugges-
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tion which I could advance which is likely to

be useful is that financial writers about mines
in the daily and weekly press should acquire a

reasonable amount of knowledge, both about
mining and the men connected with it. They
should learn that mining is inevitably and
necessarily a risky business, and that any in-

vestor who wants steady interest and absolute

security would do better to stick to Gov-
ernment securities, provided he knows some-
thing about the Government. They should

realize their obligation to distinguish between
the failure which is due to the disappointment

of favourable expectations underground, and
the failure which is due to mismanagement.
At present they always head their articles :

The — Scandal," and never take any more
trouble to ascertain the facts than did Mr. W.
R. Lawson. They should remember the ele-

mentary truth that the public do better to buy
mines when they are discredited and cheap
than when they are booming and dear. At
present the London newspaper merely helps

to exaggerate existing tendencies. In a word,
writers about mines should know something
about them, and you, Sir, who have already

done such good service by establishing The
Mining Magazine, might do worse than en-

gage in a campaigu for educating our educa-

tors, by starting an elementary mining school

for financial editors.

Director.
London, February 4.

Debentures in Mining.

The Editor :

Sir— I have read the criticism by Mr. A. G.
White on my contribution concerning " De-
bentures in Mining." Mr. White contends
that the amortization of capital advocated by
me confers a benefit on those who may pur-

chase stock in a mining company some years
after the commencement of operations at the

expense of the earlier investor. He claims
that the dividends that may have been de-

clared would be curtailed to the extent of the

amortization rate. In his opinion he states

that this is undesirable inasmuch as the min-
ing industry is in greater need of the investor

who invests at the start of operations, than of

the one who may come in later.

I am obliged to Mr. White for his criticism,

but I do not think his point is well taken. Al-

though it is true that dividends would be cur-

tailed to a more accurate condition of true

profit, the value of the share certificate would
be increased in cash assets. This can be sub-

stantiated by investigating the book-value of

the shares of Esperanza Limited some five

years back when the ore reserve in that com-
pany's mines was comparatively small, but
where a cash reserve had accumulated to ap-

proximately one pound per share. Prior to

the acquisition of the Santa Gertrudis mine
by the Camp Bird, Ltd., the shares of this

company was in a somewhat similar condition,

asthe ore reserves of the Camp Bird mine were
waning rapidly. If the book-value and the

market-price of these shares be compared, and
of many other mining securities that are well

known in both the English and American mar-
kets, it will be seen that nothing steadies the

market-price of a mining stock better, and on
more wholesome grounds, than liquid assets.

Making the amortization-backing divisible

to shareholders on the termination of mining
operations, as advocated in my contribution,

would be a decided step in adjusting the English
income-tax laws as applied to mining enter-

prises to a reasonable basis. As things stand

at the present time, in the event of a mine de-

claring a million dollars in dividends, the In-

land Revenue Commissioners would tax this

sum on the same basis as a similar profit de-

rived from a shipyard or some other construc-

tive industry. The fact has no weight with

the Inland Revenue that in the case of a mine
this production is made at the expense of the

original capital, which is automatically de-

stroyed in the production of profit. It is my
opinion that if English mining companies were
to arrange an amortization rate to be divisible

to shareholders on the termination of opera-

tions, the Inland Revenue would only be en-

titled to tax the interest that would have ac-

crued on the amortized funds. This subject

is very broad and deserves more time and
attention to detail than I can afford. I may
say, however, that it was the unreasonable in-

come-tax laws in England in treating cou-

structive and destructive enterprises alike

that was the inception of the method of capi-

tal amortization advocated by me in your is-

sue of November.
Morton Webber.

New York, January 28.

The Knowledge of Tin.

The Editor

:

Sir— Having read your article on this sub-

ject, in the January issue of your Magazine,
with considerable interest, may I be permitted

to offer a few comments thereon ?

To say that most Cornishmen would be

satisfied to have for their epitaph " He knew
tin " is showing a certain amount of ignorance
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of the average Cornish mining engineer's

qualifications even when knowing tin includes

the understanding which you assume it should

do. 1 think most of them would like to have

added "and a general knowledge of the mining

and treatment of other minerals," and you
would seem to admit their right to tins addi-

tion bythe first few words of your article. If,

however, one could have for his epitaph " He
vered how to pr< ifitably recover all the tin

m his ore " he might be justly satisfied with-

out any further reference to other abilities, and
Cornishmen would feel deeply indebted to him
whether he be one of their clan or an uitlander.

Again I doubt if the average Cornish engineer

is shocked because the "uitlander in London"
doubts whether he knows his business ; he is

not so easily shocked, but I think the uitlander

from London and elsewhere has sometimes
had a shock when he has come to Cornwall to

make money out of tin propositions where
Cornishmen have failed because they did not

know tin and how to treat it. There are, of

course, exceptions to this, and I think the same
can be applied to almost any mining field.

There has been much discussion of late as to

whether the vanning-shovel test or the chemi-

cal assay is the better to use. My own opinion

is that it is wise to use both : but if I were

compelled to choose one only of the two, I

should take the vanning test because what can

beobtained on the vanning-shovel can be got in

actual practice, and in these days of improved

concentrating machinery can even beexceeded.

The vanning-shovel does what the chemical

assay does not do : it shows the condition of the

tin to be treated, that is, whether it is finely dis-

seminated in the ore orwhether it is coarse and

easily concentrated. The chemical assay mere-

ly shows the actual amount of tin in the ore and
is of no service with present concentration me-
thods in helping us to recover the amount the

assay shows. I can quote cases where engi-

neers have been badly fooled in trusting only

to chemical assays of tin, though they might

also have been misled by trusting to the van-

ning-shovel, if they did not ' know tin." How-
ever, the best plan is to use both the vanning

test and the chemical assay. The latter indi-

cates the actual percentage of tin being lost in

the concentrating process and acts as an impe-

tus toward experimenting with a view to re-

ducing that percentage of loss. With regard

to our methods of treatment in Cornwall, I

think those who have at all closely followed

the industry will admit that considerable im-

provements have been made in our tin-dress-

ing or tin-concentration plants in the last 20

j eai i, "i *'\ ,n in the lasl 10 j eari . The in-

troduction of various tables -.in h as the I tuss,

\\ ilfley, Record, and others, together with

classification, have not only given us bettei

> inn i n tutors of tm than the huddle, on which
our forefathers depended, but these tables with

proper classification have enabled us to crush

our ore to a much less degree of fineness than

used to be thought possible. Although I scarce-

gree with Mr. Fischei Wilkinson's idea of

i; ing a I mei b, 1 think it is by adopting com-
paratively coarse crushing in the first instance

and re grinding certain middling products from

which the cassiterite is not entirely freed from

its matrix that improved extraction has, and
will take place. I am aware that some of the

tin in Cornish ores is extremely fine and to

liberate these minute particles it is neces-

sary to crush to a slime, but if there is any com-
paratively coarse tin present it would seem a
pity to also slime this in order to free the finer

panicles. My experience is that in using 14-

mesh screens in front of our stamps quite65%
of the cassiterite is freed and even with this

mesh some is freed to such an extent that it

escapes into the Atlantic ; some 20 to 25% is

bound up with silica and other impurities, but

the particles have sufficient specific gravity to

enable them to be thrown up as a separate

middling product, which can be re-ground by

tube-mill or other grinding apparatus; while

the remaining 10 to 15% is bound up chiefly

in the course sand-tailing from the tables and
partly in the finer sand. But I think the bulk

of this 10 to 15% is so fine that it w-ould be

difficult to concentrate the tin if it were freed

by further crushing, and I am of opinion that

it is as well to leave it go on to the sea with

the waste in which it is encased as to bring the

whole to a fine pulp and still lose the bulk of

it. However, this depends on whether any

more can be extracted at a profit. There is

no doubt that aconsiderable lossoccursthrough

the necessity of having to concentrate the tin

up to 65 to 70% metal in order to get the smel-

ter to pay the best price per unit, and I believe

all smelters, whether Cornish or otherwise, pay

a higher price per unit for, say, a 70% concen-

trate than for one containing 60% metallic tin.

Coarse crushing does not, unless carried too

far, deter one from easily reaching what the

smelter considers a high-grade concentrate ; in

fact, it helps to do so, because the coarser you

can keep the particle of tin the more easily is

it concentrated away from lighter waste, and

there is less fear of losing it.

JOSIAH PAULL.
Camborne, February 4.



JOURNEYS IN NIGERIA

The second portion of an article recounting experiences on the Niger and along the

new railway. Illustrated by the author himself.

By J. B RICHARDSON.

LOKOJ A, at the junction of two of the big-

gest rivers in the world, the Niger and the

Benue, snugly lying in the shadow of

Mount Patti, was the original capital of North-

ern Nigeria, and is by its natural position the

most important town on the rivers, as regards

Europeans and also natives, both of whom do

a tremendous trade here, especially the natives

who daily throng the markets and the wharves.

Some of these black traders are quite pros-

perous, even according to western notions.

ed in leaves, skins, and cloths to keep them

at exactly the right degree of moisture. Then
off go the small itinerant traders to the most

distant parts of Hausaland, where a good kola

will fetch sixpence or a shilling, ten times as

much as at Lokoja.

The European town is mostly low-lying,

but the bungalows and offices are well built,

and the roads and paths and streams are kept

in excellent order. It is here that you had

better get what articles are missing from your
_
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J CONTRAST.

This town is the largest centre in Northern

Nigeria for the kola-nut industry, a trade

that, despite several attempts, has never as

yet suffered any serious European competi-

tion. Every coasting liner and up - going

river-boat carries large bales of kolas, that

wonderful stimulant nut on which a native

will keep up his strength and work for many
hours without any food at all. On Lokoja
beach they are unpacked, picked, and sorted,

and made by their Hausa owners into smal-

ler and more portable bundles, carefully pack-

kit, because the Lokoja stores are easily the

biggest and best stocked in the country, and

you can get most things, from a bicycle to

dress-shoes, as you will never get another

chance anything like as good up country.

Convict labour is employed to keep Lokoja

clean and sanitary, and it is certainly a pecu-

liar sight to see on the quays two gangs work-

ing side by side, one of soldiers and the other

of convicts, unloading Government stores

from lighters, and strangely enough it is not

considered at all a slight by the soldiers. A
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convict, 01 any prisoner in Lokoja, is merelj

an object oi pity among Ins fellow native ,

and not in any way looked down upon oi i

sidered to be dishonoured. You may hear,

those who ought to know, of cases where
two rival European firms have haggled for

months to get the services, when he should

finish his term of penal servitude, of a native

,. cast into prison for stealing or wor ;e

The real native of Lokoja, apart from the

large drifting population that exists in any
trading centre of this type, has one absorbing
hobby, and that is the shipping. He will tell

you the name and owner of any boat miles

before you can distinguish even what it is.

He knows the history of every sternwheeler,

launch, steel barge, and that of most of the

native trading barges, andean tell them all at

sight by some small distinguishing point in

rig or colour.

It is possible that you may have to live on
board for the stay of two or three days that

most white men make at Lokoja. If you do
so, you will be the victim of a dual pest,

the small trader by day, seeking to cheat

the unwary by selling curiosities at absurdly

high figures, four or five times the price at

which you will be able to get them up-coun-

try, and, secondly, the insects by night. You
cannot use a lamp along the river edge at

night ; it is best to eat before dusk, and go

to bed admittedly conquered by circumstances,

to be roused at dawn by the cheerful bugles

of the garrison, which lives to the left of the

town, down river, on rising ground beyond
the hospital.

The white inhabitants of Lokoja are white

indeed. The heat is unbearable in the hot

season, and the shelter of Mt. Patti only ag-

gravates it, so that, despite the fine recreation

grounds where tennis and polo are always go-

ing on in the cool of the day, the European
always presents a limp and washed-out ap-

pearance; yet some of them manage to remain
several years without leave, and somehow
keep their health as well.

When all your business at the bank and the

stores and sundry offices is finished, you de-

part for Baro and the railway, a short two
days' steam up the Niger, above the conflu-

ence with the -Benue. The landscape of both

sides changes, writh series after series of the

flat topped laterite hills, often strikingly pic-

turesque, especially at dawn and sunset, when
the tone and colours seem so much softer, and
all the delicate colouring and the beauti-

ful tints of distance more refined than in the

harsh glare of the tropical sun, with the haze

above tin- baked landscape that makes the

strained eyes ache and tire. But there is a

point about the scenerj that is unaffected by
bout oi the time ol day, and that is the ever-

lasting sameness of it: there is so much "l

one kind. When your eves first see the

lati'i ite lull von < annot stop admiring them,
but after a whole day of them, all much alike,

you begin to lose interest in them, and after

several days you begin to pine for a patch of

something quite different a hill that is not

rounded or flat-topped, or a huge plain or

swamp. After that you cease to have any in-

terest in that type of landscape at all.

There is another sensation, produced by
slow travel and a round bend in the course of

the river combined, of a similar kind, and that

is when you notice a particular hill before

breakfast, prominent for its peculiar shape or

colour. Hours pass while you have been busy
on other things. You look round and see the

same peak looking only slightly different, in

apparently the same direction. You notice it

again after tea, and get a feeling that you
can't get away from the beastly thing, and you
breathe a sigh of relief when nightfall or a
sudden turn in the river blots it out of sight

in a few minutes.

The villages along this stretch of the river

all fly distinctive pennants, as do the large

barges and poling-canoes. The settlements

themselves seem larger and better kept, and
give the impression of greater traffic and pros-

perity than those lower down the river, but

perhaps it is only because of the much more
open character of the country.

Baro, situated at a fairly sharp bend in the

river, is recognized some way off by Hospital

Hill, but only after rounding the bend do you
come into full view of the wharves and land-

ing-stages, with the shipping alongside, some-
times at high-water, including two or three

ocean-going boats, for Baro is, and always
will be for many years, the big goods depot

of the Northern Nigerian railways, because

of the facilities for transhipment at Forcados
and the cheapness of river-transport, especial-

ly for heavy cargoes.

Not until you are close to the landing stage

do you get a good view of the sheds and offi-

ces and the track of the river terminus of the

Baro-Kar.o line, and you land in the middle

of the busy throng of labourers unloading

barges and lighters, greatly relieved to be at

last on dry land again, and quit of the cramp-

ed space and discomforts of water travel you
have had to endure since Liverpool.

The town of Baro, the river terminus of
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the Baro-Kano railway, really consists of two

distinct settlements. The busy commercial

part is down by the river and along the rail-

way ; it is a collection of wharves and stores,

sheds and offices, all scattered about a small

riverside basin, enclosed by the hills, always

stifling and steamy, with gangs of almost naked

labourers noisily loading and unloading trucks

and barges, engines whistling and rivetters

and mechanics hammering with might and

main. There is no shade, except under corru-

gated iron roofs, which make the interior of

the sheds more like an oven than the outside

air ; and here, too, is situated the native town

and market, a damp, unhealthy-looking place.

vants awaiting the train to take them north to

their stations or the boat to take them down-

river and home.
Baro has the reputation of being extremely

unhealthy, and undoubtedly the percentage of

deaths is large, but it must be borne in mind

always that it takes the invalids from the

whole of its division of the railway. The
construction of tropical railways and the work
thereon is not the healthiest occupation in the

world.

The Baro-Kano railway, which is now con-

structed as far as Kano, with a branch small-

gauge line to the Bauchi plateau, two or three

years ago was by no means in such good work-

XEAl: BARO.

A great contrast is the other part of Baro, on

Hospital Hill, a little plateau of about 50 acres,

a couple of hundred feet above the river,

cleared of bush and trees, well laid out with

gravel paths and embryo gardens. Up here

are the well-built bungalows and offices for

the European officials of the line ; and the

hospital, with its staff of English nurses, ly-

ing farthest down-river, a quiet, peaceful re-

treat, its restfulness accentuated by the noise

and bustle below.

This little isolated settlement, perched on

the hill, overlooks long reaches of the Niger

to the north, and is only accessible by long

winding roads and paths. On the steep river

slope of the hill are situated the rest-houses,

good, solid, roomy buildings, for the conveni-

ence of European wayfarers and their ser-

ing order as it is now. In the wet season,

especially, travelling was not reliable, and it

was no uncommon thing to wait in the rest-

houses for nearly a week before it was con-

venient to make up a train to make a three or

four days' journey from Baro to the Kaduna
river, a distance of a little over 200 miles.

The train always started well, with a fine,

heavy engine of the biggest class, the open

trucks loaded with rails and sleepers for the

line ahead, cases of provisions and tools be-

longing to the passengers, and over all a crowd

of chattering excited natives—men, women,

and children, with their bundles and pots,

playing and clambering about for all the world

like a troupe of monkeys. Behind the long

line of trucks would be one, or perhaps two,

brake-vans of the usual type, containing the



I'lIK MINIM. MAGAZINl

passengers and as many ol theii belongings as

i ould i rowd into the small space, to make
themselves comfortable: bedding-bags piled

m a corner, a table, one 01 two folding chairs,

packing-cases with tinned provisions, a stove,

and a few ne< i sarj pots and pans. Six or

--t'\ en Europeans would sometimes be crowded
in a van, usually with one or two steward-boys

attending to their own particular master's

wants and getting in everyone else's way.
Such a collection would form a congested com-
munity, more especially at meal-times, or when
retiring for the night. When a van became
over-crowded at meal-times there arose the

necessity for erecting tents in the pouring rain

because there were no vacant huts near-by
;

we then partook of a sodden meal, clad in

mackintoshes and hats, while the rain steadily

dripped upon the table and the food.

Although the ordinary passenger still con-

tinues to travel in brake - vans, saloon and

sleeping cars of the splendid and comfortable

type used on the Government railways of India

were on the line some years ago. These were

fitted with mosquito-proof compartments, with

two bunks, one above the other, and cook-

houses and bath-rooms at the ends of the

coach.

Travelling in such a manner, with nothing

much to do except admire the scenery as the

train slowly traverses mile after mile of mono-
tonous bush, cooped-up in a hot, stuffy van,

tends to make the smoothest nature eruptive,

so that travelling on the line then was a tedi-

ous and irritating process at best. The big

engine would take the passengers as far as it

was able, cautiously feeling its way, stopping

to consider the advisability of going over any
weakened track, until it reached a place that

it could not possibly negotiate. Then it would

stop altogether, and the train would have to

wait until an engine not quite so weighty came
up from some siding or other down the line to

take it over the bad place, which is most prob-

ably an undeveloped ' wash-out.'
' Wash-outs,' which are found in great fre-

quency at the height of the rainy season, are

a great source of trouble on this line, where

no heavy ballast is obtainable, except at great

expense. A gully that is a perfectly dry and
insignificant stream bed for ten months of the

year, suddenly develops into a raging torrent,

and in a few days undercuts the sandy em-

bankment, making a new course for itself, and

washing away all the dirt on which the line is

laid, leaving many yards of rail with the ac-

companying sleepers suspended in air, sagging

in a beautiful curve, like the switchback rail-

ways seen at fans and pleasure grounds in

nun e CH ill r,l regions.

When the engines had been changed until

quite the lightest on the line could possibly go
no farther, the wretched passengers would

have to make camp on the spot, h\ mg in tents,

or, if in great luck, in an abandoned construc-

tion camp, with their goods and chattels piled

up. They then had to sit and admire the moist

landscape for a few days, until carriers could

be brought from up-country, and horses pur-

chased in the neighbourhood for the party to

ride.

Horses bought near the railway, as a general

rule, are not so inexpensive as the £\Q or so

paid for them would seem to indicate, as more
often than not they are for sale because the

owner is only too glad to get rid of them at

any price, so that he is delighted to find a man
who must buy a horse at once, the position

being such as to allow him to hold out for any
apparently reasonable figure he likes to name,
and being bought in a tzetze ' district, the

poor brutes do not usually survive many weeks
of hard trekking.

With the co-operation of European trans-

port-officers and local native chiefs, sufficient

carriers and more or less efficient horses even-

tually would be obtained. Then a move for-

ward would be made after this last delay of

days spent in dodging the rain outside and the

drops inside the hut or tent, in venturing out

into the surrounding bush, consisting of rank

grass and thorny scrub, to try and wile away
the time by shooting at something, or any-

thing, and in grumbling at the weather, the

country, and the rest of the party.

When anyone has experienced several times

a delay of two or three days on a journey, it

is with a feeling of vast relief that he finds

himself independent of boats and railways, no

longer at the mercy of officials, but able to

rely on something that does consistently move
forward, however slowly, and no longer to ex-

perience that awful feeling of coming to a

full-stop and not knowing how long it will be

before he can go ahead. For this reason it is

a most welcome sight to wake at dawn and see

a gang of waiting carriers, sitting on their

haunches gossiping, surrounding the tent and
piles of provisions, with the head-men and the

interpreter standing together, looking impor-

tant and awaiting orders to strike camp and

get away.
Experience with negro carriers is required

in order to strike camp and get away comfort-

ably without wasting time. The interpreter

and head-men must direct each man to his
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place and show him his load, otherwise there

will ensue the most glorious scramble imagin-

able in taking-down the tents, and a fierce

rush and quarrelling over what are considered

the lightest loads, while the majority of the

cases will be forlornly left lying in a neat row.

If you speak a few sharp words to the inter-

preter you may be sure of their being passed-

on tenfold to the head-man, who will threaten

the carriers, or will say probably that the

white man threatens them, with the most aw-
ful punishments if they do not take up their

proper loads. Then they will set to work
quickly and without any bother, and file out

along the track ahead, to the accompaniment

The beautiful catenary curves of steel hanging
in mid-air, formed by the suspended rails and
sleepers, as mentioned before, usually hung
over a torrent anything up to 16 ft. deep and
full of rocks, so that should anyone fall in, the

chance of coming out whole was very slight.

The method of crossing was to sit in the hand-

trolley, which was propelled by two natives,

who ran behind and developed a maximum
speed near these curves. Letting go at the

top of the dip, they sent the traveller flying

across the chasm, swaying and rattling in the

little car, which seemed every second about

to topple into the roaring foaming torrent be-

low, until it slowed up along the even track

A BAD WASHOUT.

of shouts and whistles, in a long uneven line,

finishing with the personal servants glorified

with carrying field-glasses, water-bottles, guns,

and mackintoshes, and, lastly, the leader of

this tiny army, the white man, mounted on a

sorrowful nag, that, half trotting, half walking,

manages somehow to be persuaded to keep

pace with the carriers in front.

On a bad track, where there is a lot of bog
and stream to cross, a horse is often only a

nuisance. Along the railway at that time

there were many streams and wash-outs, all

with plenty of thick mud, in which a horse

would flounder for hours, unless the rider

alighted in three or more feet of mixed bog
and stream, so that it was preferable to travel

by means of a hand-trolley. This adventurous

way of travelling across the bad places has
the advantage of being quick ; and perhaps
the spice of danger adds to the enjoyment.

on the other side, safely across in a minute
instead of a tedious half-hour passage through
mud and water. After a point where the rails

had spread or broken, or for some other cause

even the hand-trolley could proceed no far-

ther, it became a straight trek to the Kaduna
river, alongside the line under construction.

After Baro, the next big station is Minna
Junction, where the Zungeru extension line

joins the main Baro- Kano railway ; up to this

point, even three years ago, the line was in

good working order at all seasons. Minna is

quite an imposing station, having a large ex-

tent of track and big sidings with engine-

sheds. A number of Europeans live in good
bungalows on the low hills to the north. There
is a considerable native town and market half

an hour's walk from the station. After Minna,
the line traverses open bush and does not touch

at towns of any size until near the Kaduna



Till MINING MAC.A/1M

river, although there an a good mam i amps
ami collections of lints, used l>v the engini

m constructing the line, that make suitable

imps for the tia\ ellei

.

Tin' rest-houses along the route taken b]

the railway are limit on the usual native pat-

tern, lint they are better consti ucted and on a

largei scale, in some cases quite roomy affairs:

round mud huts, 25 ft. in diameter, with walls

a font thick, and a verandah ; the mud pillars

supporting a double conical roof, 7 ft. high in-

side the verandah, rising to 20 ft. or more in

the main chamber, quite water-tight, and con-

sisting of one thatched grass roof on another,

which affords ample protection from the heat

of the sun, leaving the house inside cool and
pleasant. The floor, like all the floors of well-

built huts, is made of good clay and freshly

crushed locust beans, a sticky mixture, which,

when beaten vigorously, forms a kind of ce-

ment, hard and durable. Sometimes the door-

ways and windows would be highly ornament-

ed with rough drawings and designs made
when the clay was wet. These houses are

comfortable and dry, and would be ideal but

for certain drawbacks, the chief of which is a

bird, not unlike the house-martin, that appre-

ciates the dryness and comfort, and it is no

uncommon thing to find a cluster of nests in-

side at the apex of the roof.

On the journey by the side of the railway

it is borne upon the mind that the building of

railways in the tropics is indeed no healthy

task, for more than once the traveller passes

a solitary white man's grave: just a small cairn

of stones built round a rough wooden cross

made of two small branches of bush timber,

standing back from the track, out of the way
of the passer-by, in a tiny clearing in the vir-

gin bush, a simple mark on which no name or

inscription remains to show who he was or

what he did.

The crossing of the Kaduna river at the

end of the ' rains,' before the steel and con-

crete bridge, that now spans it, was built,

was no slight affair. The stream at that

time of year is about a quarter of a mile to

600 yards broad at the ferry point : not too

broad for a man's voice to carry across it, but

the current in mid-stream on the top of the

flood flows to the Niger at a rate of anything

up to 10 or 12 knots, so that a poling -canoe
travels several miles before reaching the far-

ther bank, a good bit lower down-stream than

it started.

The river is crossed in a crazy dug-out, in

which the pole-men stand up and navigate

with long sweeps about 16 ft. long, made from

the i mi re stem ol a rh erside palm. ( >n the

we1 slippery bottom oi the canoe they sway
about, with the iest "I the oi i upants i rou< h

ing on the bottom as low as they can, until in

mid-stream the clumsy crafl tips o\ ei so thai

it seems bound to overturn. When a canoe-
load of people does upset, the> are probably
all drowned, as the current and the plentiful

supply of crocodiles are a great deal too nun b

For the average swimmer ; for, though most of

the eoast and down-river 'boys' can swim like

fish, the ordinary carriers and 1 lausas gener-

ally are not at all expert, and are usually of a
far poorer physique too.

A 20-ft. dug-out cannot carry more than

about eight men and their loads besides the

pole-men, and as it takes an hour and a half

to two hours for the journey across and back,

it occupies the best part of a whole day for a
European with all his kit and provisions to

make the crossing. He is a lucky man if he
loses nothing in the process, as it is dangerous
enough under the best of conditions. But in

the hurry to get on he may over-load a canoe,

or when the horses are being towed across, a
scrambling, frightened, plunging beast may
become unmanageable and upset a boat-full

of men and cargo.

The crossing safely accomplished, there

only remains a short journey by a narrow
winding track, through several pools and small

streams to the town of Rigachicham, the point

at which the Bauchi road branches off, and
where there used to be a fine rest-camp, situ-

ated between the railway, the road, and a
rather smelly native town.

The Bauchi road, which stretches from the

railway right to the heart of the tin-mining

district, runs in its general direction south of

east, and although its place has now been
taken to a great extent by a branch light rail-

way, it is, and was, a great convenience to the

engineers on trek to the mines. It is a good
road, an extremely fine road for the country,

where a few hours' rain will cut out a deep
broad trench across the track, and where a
month or two after the commencement of the

rains any ordinary road becomes a mere string

of quagmires and ditches. Being well drained,

it does not get cut up, keeps its good surface,

and is quite possible for rough wheel-transport

at all seasons.

At Rigachickam, on the railway, the trek-

starts and the road goes straight away from
all signs of civilization into the Northern Ni-

gerian bush— mile after mile of small scrub

and thorn bushes, studded here and there with

scraggy trees, and occasional copses of small
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thin -foliaged trees, in a sea of tall coarse grasses.

Soon after the start the traveller is out of

sight and sound of the railway, and he and his

men form a solitary little caravan, with a long

ten days' journey along the broad high road.

With nothing to delay, except a strike or de-

sertion on the part of the carriers, there is

nothing to do but to jog on, day by day, per-

haps completing 15 miles, perhaps 20.

The majority of the carriers in Northern

Nigeria are drawn from the ne'er-do-wells and

idle portion of the town communities, those

who are too lazy or too adventurous for an

agricultural life. Many are Hausas, with a

general admixture of other races, but all of

them use Hausa as a common tongue. They
are a cheery class as a rule, and do their work

quite well if properly handled, that is, with

sufficient firmness, so that they understand

that they must obey the white man's instruc-

tions implicitly. They are sure to try to make
trouble, demanding extra pay or a day's rest,

and if they do once get the upper hand, they

will never forget it, and will have everything

their own way with that particular white man
to the end of the trek.

Everything depends on the head-man ; he

can work so much on behalf of the white man
and do so much against him. In fact, if the

Advancing civilization.

It inspires a pleasant state of mind to be

commander of a little travelling community,

with no one to interfere and no one to dispute

authority ; to see your well-packed loads in

front of you on the heads of the sturdy line of

carriers, your interpreter and servants close

by ycu, while you on your horse travel last to

encourage the stragglers and to see that noth-

ing is left behind. Naturally it is tempting to

travel ahead of the men, and get the day's

journey over, leaving them to come in as they

like, but it is a dangerous proceeding, as some
seductive little village just off the road may
tempt them to stray, and beguile the most

trustworthy servants, causing you to wait

hours for a chair to sit upon and food to eat.

It simplifies matters if there is more than

one white man in the party. Then it can

easily be arranged to take duty in the rear of

the caravan alternately, so that one goes ahead

and covers the journey as quickly as he likes,

taking with him (if he is sensible) a blanket

and a book, as well as smoking material. How-
ever, there is not much to be gained, and un-

less you know exactly where to put up, it is

not hard to find your way to the wrong village

and wait in vain for carriers that never come.

The road is quite good enough for cycling

even in the wet season, and then a whole day's

journey can be covered in very few hours, ex-

cept when a swollen stream crosses the trail,

when it may mean a three or four hours' miser-

able wait in the rain, until the labourers over-

take.

On
Jg^JLX^

On the beach at Lolcoja,

labourers give trouble, it is not a bad plan to

punish the head-man as a matter of course,

because he is sure to be at the bottom of it,

and, anyhow, he is supposed to have authority

over his men.
If the men are punished for whatever they

do intentionally wrong—not threatened, but

punished—or given a slight reward for good

trekking and are cheered by the leader on a
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long trek, they soon tumble to the state of af-

fairs and see that it is best to 1<<

properly. Aftei the first daj 01 so they will

Kft together, put their best man in front, and

go ahead at their regulation three miles an

hour as cheerfully as possible, laughing and

joking from start to finish.

One of the most striking incidents on the

trek up-country is the ceremonious greetings

of the serakis ol the villages and towns passed

through. The title seems to apply to anyone,

from the ruler of a small hamlet to the native

prince in command of a big district. As soon

as the white man is safely ensconced in the

village rest-house, a small procession, vary-

ing according to the wealth and importance

of the particular chief, comes into view— the

Seraki himself, dressed in his best robes, es-

corted by one or two of his relatives and his

second in command in the village, all dressed

in the long embroidered flowing robes and

turbans of the better-class native, almost in-

variably followed by two or three almost nak-

ed small boys of the Seraki's household, carry-

ing the dash, or present from the chieftain to

the white man. They approach the door of

the hut, where the white man receives them
reclining in a deck-chair, and graciously ex-

changes greetings, or, if he does not speak

Hausa, his interpreter does it for him. The
greeting is rather lengthy; each party inquires

after the other's health, and wishes the other

luck for the journey, the work in hand, the

next harvest—anything that comes to mind
;

in fact, it becomes a sort of polite duel be-

tween the interpreter and the Seraki, one or

the other bursting out with some fresh gust of

well-wishing, interrupting for a few seconds

the ceasless flow of sanu and lafia*

When both sides of this struggle in courtesy

have exhausted their stock, the Seraki, who
has all this time been on his bended knees in

front of the white man, bowing at each saluta-

tion, takes up a more comfortable pose, and

calls forward the small boys, who lay the dash

at your feet : skinny chickens, eggs, yams,

guinea-corn, and whatever else happens to be

in season and plentiful.

At the end of the second day's journey

along the road, the town of Fanshanu is

reached, a walled Hausa town situated on the

Shika river, an -important stream in the rainy

season, with a canoe-ferry just above the tow^n.

The typical native ferry is almost invariably

placed at some place where there is a large

tree at either bank. At these rest-trees the

passengers patiently wait, sheltered from sun

*Sanu is Hausa for hail or good day. Lafia means good health.

01 rain, until it is their turn to cross. It a

large caravan is crossing, the travellers may
be Kept waiting for hours under the tree.

Then cooking pots are unpai Iced and fires are

lit, while the ferry-man from the town neat bj

laboriously poles canoe-load after canoe-load

across to the farther bank.

The chief ferry-man, who is commonly a

servant of the local Seraki, usually demand:

a small toll from the native travellers, and
begs a much bigger one from the I uropean.

In the ordinary course of things, a good
many streams provided with a ferry may easily

be crossed by a man on horse-back, but a

sharp thunderstorm will cause a stream to rise

three feet in as many hours, for the sudden
rush of surface water pours into the stream

all along the bank, with the same effect as a

bucketful of water thrown on a doorstep flows

over the edge on to the path below, and then

the horseman cannot get back without the

canoe. But he finds the canoe tied to the

farther bank, the ferry-man gone to shelter

from the storm, and he either has to shout his

lungs sore to attract attention, or sit down and
with African patience wait for the stream to

subside.

It is only for a few months in the year that

the bad storms are experienced in Northern
Nigeria, but for the rest of the year there is

the fierce sun and dust to endure, so that it is

hard to say which is more pitiless, for both sun

and rain beat unmercifully upon the traveller's

back in this region of stunted bush and shade-

less trees.

As the road follows no trade-route, and sim-

ply cuts across country, there are not many
large towns and markets on the way, and the

majority of the stations are only roadside

camps placed at certain points, and supplied

with provisions at ordinary prices, from the

nearest town and by the orders of the local

authority.

After Fanshanu the next place of interest

is Dan Malaki, a curious little town perched

on the top of a hill, which is capped by a large

irregular granite outcrop, shaped like a huge
boulder, round which the little walled town is

gathered. It is a picturesque and healthy site,

but the main impression it gives is that it was

built there for defensive reasons.

Along this part of the road, in fact, until

Rahamma is reached, there are not many
signs of activity. It is a quiet pastoral zone,

situated between the ever-busy river region

and the newly active tin district. The inhabi-

tants of this peaceful part, perhaps because

they are so much of the soil, do not seem as
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intelligent as those along the railway and in

the country ahead.

The journey as far as Dan Malaki, through

the low-lying country, is not exciting, and as

the pleasure of being away from the railway,

with its officials and delays, wears off, the

monotony of trekking forces itself upon you.

Trekking would be pleasant enough if it were

not so slow and if it were not advisable for the

traveller to stay with his carriers. It is the

eternal sameness of the bush you are going

through, at not quite three miles an hour, hour

after hour, day after day, that wears upon you.

waters of the Kaduna, on which the town is

situated, and are built on rising ground. Two
years ago they consisted of two groups of huts

at either end of a large sandy parade ground,

but now, of course, Rahamma is an important

station on the Bauchi branch railway, and was
for a time rail-head, and before that was a col-

lecting station for tin on the road.

At this point the traveller has the choice of

two roads : either he may go on to the metro-

polis of the tin country, Naraguta and Jos,

and the government road will take him there

direct, or, if his work lies north of that, he had

'ft Sr^ouyJa^ &8B?> awgi^-j^5*

.! NIGERIAN TRAIN.

The bush resembles nothing so much as an

immense common, such as are found near

London, with thorn bushes instead of gorse

and brambles, and sparser trees, all dried and

burnt brown in the dry season and half-hidden

in bush grasses in the wet. The scenery is

more interesting after Dan Malaki, as the

road steadily rises to Rahamma.
The market and village of Rahamma are

important, for it is here that the road strikes

the main trade-route from Bauchi to Zaria.

There is a constant stream of traders, going

east or west with their bundles of wares, and

it is no uncommon sight to see a large num-

ber of horses and cattle for sale at the weekly

market, for this is where the traveller enters

the real horse and cattle country, the journey

up to Dan Malaki being well within the region

of the tsetse fly.

The European quarters are situated on the

eastern bank of the river, one of the head-

better take the old trade route to Bauchi.

Both will take him into the land of bold

granite hills that he can see so clearly to the

east, for from here the land rises step by step

high and away from the basins of the great

rivers. Rahamma is on the edge of the

plateau.

The Future of Oil-Fuel formed the sub-

ject of a lecture delivered before the Royal

Society of Arts by Vivian B. Lewes on Febru-

ary 3. The world's production for 1912 was
between 40 and 50 million tons, of which lA-

million tons was imported into Great Britain.

The production had been doubled during 10

years, but only by the multiplication of the

number of wells twenty fold. The future de-

pended on the development of new oil-fields.

The lecturer considered 50 years as the limit

during which oil-fuel could be obtained in

commercial quantities.



THE HISTORY OF THE WA1I1I MINK

l. ing how one of the greatest gold mines of t

developed.

he world was discovered and

By J. McCOMBIK.

IT
is now more than 34 yeai ago since I

-i.ui.h1 prospecting in the Ohinemuri dis-

trict. New Zealand, in company with an

American, named Robert 1 -ee, who has passed

out to the Great Beyond, and there still is a

strong fascination for me in the remembrance

of that time. The free life and self-depend-

ence, together with the fact that one never

knew today what tomorrow would bring forth,

had an attraction of its own that can only be

understood by those who have had similar ex-

periences.

About the month of February 1878, we
travelled eastward of the known belt of mining

country then comprised within the Waitekaun
district. This took us in the direction of

Waihi, where there were then no Europeans,

and only a few Maories, who lived on the

banks of the Ohinemuri river at a place about

one mile from the present Waihi township.

Long before arriving at the scene of our

subsequent adventures we could see the quart/,

comprising the outcrop of the now famous

Waihi lode glistening in the sun, and, when

we came to the Maungatoetoe stream, the first

dish* of rubble that we panned showed some
' colours ' of free gold. Here was convincing

proof that we had entered upon a belt of auri-

ferous country, and we hastened toward the

outcrop so plainly visible on the ridge of the

Pukewa hill, which rises out of the plain to a

height of about 250 feet. On arriving there,

a cursory examination of the lode made it ap-

pear to be about 20 feet thick. It had a gen-

eral north and south strike, with a perceptible

easterly dip. The enclosing country we called
' andesite.' The quartz was laminated and dis-

coloured in many places by manganese oxide.

Samples, when crushed and panned, yielded a

little free gold so extremely fine as to be

scarcely visible except under a magnifying

glass. As the outlook generally was more

promising than anything previously encoun-

tered during our prospecting tour, we decided

to pitch our camp, and give the outcrop a trial.

The following day we commenced cutting

trenches across the lode at intervals, and we

• The Australian prospector uses ' dish ' as a synonym for
' pan.'

got fair prospects of free gold at every place.

The richest ore being obtainable at the noi

them end of the outcrop, we resolved to ex-

ploit the lode in that direction at a depth of

about 80 feet beneath the surface, by mean
of a cross-cut to be driven from the western

side of the hill for a distance of about !0(1 Int.

We set about the preliminaries at once. The
first fourteen days were occupied in conveying

tools from Waitekauri, building a ' whare,' or

camp, and burning charcoal for tool-pointing

purposes. The country -rock being favour-

able to progress we advanced the cross - cut

at the average rate of three feet daily.

Early one fine morning, when our cross-cut

had been advanced about 100 feet, we were

visited by two hoary - headed Maories, who
told us that Pukewa was a burial place, and

insisted upon our suspending operations at

once. This we quietly but firmly declined to

do. Our visitors returned to the village. Next

morning the old men returned, in company
with several young ones, and a number of

women, who were armed with taiahas and

other weapons of primitive warfare. As soon

as I caught sight of the advancing army of

Amazons I knew from experience that our

troubles were about to begin, for I attributed

this raid to the grasping greed of a so-called

' white man,' who wanted to be a sleeping

partner with us. The spokeswoman—an aged

crone—addressed herself to me in a tirade of

abuse that would have done credit to a fish-

wife, while several buxom dames took occa-

sion to emphasize their leader's remarks by

waving their weapons in dangerous proximity

to my face. Throughout these interesting pro-

ceedings Lee was working in the cross-cut,

and at last he came out with a barrowful of

stuff broken from the face. This he tilted over

the tip head, and, when about to go back, three

dusky ladies seized the wheel-end of the bar-

row, and a general struggle ensued. For a

time my partner held his own, but eventually

he was overpowered, and was drawn with his

barrow toward the tip-head, which was about

40 feet in depth, tapering gradually away in

the direction of a fern-covered terrace. Just

when the trio reached the extreme edge of the

136
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tip-head, which they had not noticed, Lee let

the barrow go, and I shall never forget what
followed. There was a momentary struggle

on the part of the women- to recover their

equilibrium, but the effort came too late, and
away they went, taking turn-about with the

barrow in the matter of ground and lofty tumb-
ling. It may have been ungallant, but Lee
and I enjoyed the performance, laughing all

the while most heartily. Maories have a keen
sense of the ridiculous, and our laughter raised

their temper. Assisted by their friends, the

amateur acrobats pulled themselves together,

resumed their weapons, and made straight for

us in a most threatening manner. Believing

the small opening just in time to see them
well covered by a heavy fall of earthy matter.

Then we returned to the face of the cross-cut,

where we had scarcely ensconced ourselves

when we heard a double-barrelled explosion

outside, followed by loud exclamations of sur-

prise on the part of the Maories. This was
followed by a general hubbub, which gradu-

ally died away in the distance. Then we
thought it safe to make an exit. A few min-
utes of hard shovelling enabled us to force our
way out, and we hastened to the top of the

hill in time to see the Maories tramping in

Indian file eastward to the coast. That night

we decided not to do any more work until we

H'AIHI : uulli Martini Hill iii mid-background.

discretion to be the better part of valour, un-

der the circumstances, we sought refuge in

the cross-cut, where we remained for fully an
hour listening to the choice epithets that were
hurled at us by the excited viragos outside.

While this was going on we had prepared a

couple of charges of blasting powder, with

long pieces of fuse attached thereto ready for

emergencies. It was a happy thought, be-

cause, finding that they could not lure us out,

the Maories combined their forces to pull

down the walls of the open-cut leading up to

the mouth of the cross-cut, and it looked as if

they intended burying us alive. We con-

sidered it time to retaliate. Stealing quietly

out under cover of the darkness caused by the

filling of the open-cut, we lit the fuse attached

to both powder charges simultaneously, and
watching our opportunity, threw them out of

could ascertain what our coloured friends were
likely to do. Next morning we were not sur-

prised to observe the same crowd of Maories
put in an appearance at the mine, which was
in full view of the ' whare ' or camp, and not

more than half a mile away. It took them
some time to realize that we had no intention

of resuming work that day, and eventually

one of the party favoured us with his pres-

ence. Taking it for granted that I understood

his language, he delivered a long oration de-

scriptive of the system under which he and his

people had been robbed of their lands by the

Government, both past and present. He
charged Lee and me with desecrating an an-

cient cemetery, where his ancestors had been
consigned to mother earth long before there

were any thieving white men in New Zea-

land. Should we persist in our search for
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filth) i .1 I 'ukewa, oui • amp
and belongings would bo burnt, and wi

s would be slung like
i

and carried out of the district, (.''unpens. a

to the amount of ( 1000 would not assuage

thegriel • foi disturbing thegraves
t irefathers, and, in Ins young days,

lie had seen white men tomahawked I

much lighter offence. E the men were
concerned we knew there was nothing to

but, ha\ ing no desire to mi i i in a

free fight, we stro ut the i amp for a

time. Day aftei day, from sunrise to

sunset the Maories kepi w Lti h and waul over

the cross ut. until, wearying ol the enforced

idleness, we determined to euchre them by
working at night. Superstitious I i a degree,

thej never gave us any trouble after dark, and
the cross-cut advanced just as rapidly as would
have been the case had we worked in daylight.

they began a succession of petty annoy-
ances, extending over several weeks, and cul-

minating in a complete clearance of every-

thing portable in our camp. This robbery was
carried out when we were away on a game-
shooting expedition, and the plunderers had a

long start before we became aware of our loss.

Nevertheless, we went off in pursuit, following

the trail till darkness hid it from view, and
then we were reluctantly obliged to retrace

our footsteps. That night we dined on roasted

pigeons, and next day we journeyed to Waite-
kauri, where we purchased a fresh supply of

food and clothing.

For fully a fortnight we took turn-about

watching the camp and driving the cross-cut,

and thereafter we were allowed to continue
our work in peace. Within four months of

the time of starting, the cross-cut penetrated
the lode, which proved to be 17 feet thick.

On the foot-wall side, for a width of 2 ft.,

there was a vein of laminated ore, which
yielded fair pannings of fine gold, and the re-

mainder of the orebody contained only colours

of the precious metal. We broke two tons of

ore, which we conveyed on bullock-sledges, at

a cost of £5 per ton, to Owharoa, where it

was crushed in the Smile of Fortune battery.

Previous to treatment we had taken aver-

age samples, which were assayed at the Bank
of Xew Zealand,, Thames, with the following

results: bullion 4 oz. 6 dwt.; gold content 1 oz.

2 dwt. ; silver content 3 oz. 4 dwt. ; value per

ton £\. 14s.

After cleaning-upourtrial crushing the yield

was 1 oz. 3 dwt. bullion, worth £2. 17s. 6d.

per oz., realizing £3. 6s., which did not repre-

sent more than 35% of the real value of the

Armed with the n f thiscrui hing,

as well a the assay certifii ate 1 1 tting foi th its

out. -nt', bi fore treatment, we did nol anti< i

pate mm h diffii ult) in obtaining the nei i ar)
i apital to exploit the mine, but, in tin- n

:. we were of! oui rei koning. I he v I

concern wa reported upon mosl unfavourabl)
by everyone who paid the plai e a /isil and
who i on iiden d then authorities on the

subject of gold and silvei mining. Briefly, all

the leading i pei I , a< ting on behali ol < api

tali its, politi ly informed us that they i ould
not < oni ientiously advise thi ii i i ini ipals to

put up any money for development, and that

no one but an enthusiasts optimist would have
anything further to do with it.

Even now, at this distani e ol time, 1 often
have a quiet laugh to myself when I think of
the opinions expressed on the Waihi in the
early days, and, especially when such opinions
are compared with the performance of ihi

great mine.

The total quantity of ore extracted from the
Waihi mine and treated up to the end of 1911,
is 4,000,000 short tons, which yielded bullion

to the value of ,£"9,785,43 1 . After liquidating

all costs and charges up to the same date, the
net profits enabled the company to pay the
sum of ,£"4,563,165 to the shareholders in the
shape of dividends.

Altogether we spent nearly twelve months
on our prospecting claim, which is identical

with the Waihi mine of today, without being
able to enlist one penny of capital for develop-
ment purposes. Then we heard that gold had
been discovered at Te Aroha, and we hurried
away to the scene of the new discovery. Dur-
ing our absence our workings were visited by
a Coromandel prospector, named Nicholls,
who was so favourably impressed with the
showing that he induced his backers to apply
for several claims along the line of lode, and
these embraced the area contained within our
prospecting claim. This necessitated a plaint

against Lee and myself for non-working, and
the Warden decided in favour of the appli-

cants. The new owners took out a trial crush-
ing of about 15 tons, which was treated at the
Smile of Fortune battery, Owharoa, and the
bullion return was satisfactory. Then four
distinct companies were formed, and their re-

spective areas, ranging from 5 to 15 acres,

were located along the line of lode for a length
of over half a mile.

Vigorous development in thedifferent claims
revealed a large orebody carrying a fair per-
centage of gold and silver at every point of
intersection. The Martha and Waitete com-
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panies let contracts to H. H. Adams for the

erection of two separate batteries, which com-
prised 10 and 20 stamps respectively.

The system of treatment then in vogue was
ordinary amalgamation, commencing in the

mortar - boxes, continuing on short apron -

plates, and terminating in a shallow trap placed

at the bottom of the plates. Next in order

came blanket strakes for catching the concen-
trate, which was ground subsequently in Ber-

dan pans. The gold occurred in such a finely

divided state that the total recovery did not

exceed 25% of the content.

Outside of the bank bullion purchasing de

partments the only complete assay-plant on
the Ohinemuri goldfield in those days was
owned by Charles Rhodes (now local director

of the Waihi company) and myself. It was
at Paeroa, where we assayed a number of

samples of tailing taken at intervals from the

Martha mill, the returns ranging from 15s. to

40s. per ton. At that time no account was
taken of the loss in float gold, which, I be-

lieve, would average fully 14% of the original

contents.

Both batteries were run for a time, but the

returns did not cover the cost of breaking and
treatment, and, consequently, mine after mine
suspended operations. At thi r

. juncture, two
speculators, named Fraser and Darrow, took

a twelve months' option on the Martha sec-

tion of the present Waihi mine. During the

early part of that time they advanced a cross-

cut, affording about 100 ft. of backs, from the

eastern side of the hill, and, after driving a

long distance, intersected the lode, which
measured about 20 ft. in width. Here the

ore was comparatively low-grade, and the gold

contents were not amenable to ordinary bat-

tery treatment. At any rate, the option holders

forfeited their deposit, folded their belongings,

and left for other parts.

Then there was a long period when very
little work was done, and ' expert ' after ' ex-

pert ' condemned the property. Eventually
the Martha company bought up the surround-
ing mines, and consolidated all the claims in-

to one holding. The late J. H. Moore was
appointed manager, and the selection was a

good one. Under Moore's economical man-
agement about 30,000 tons of ore was treated

for an average return of 7s. 6d. per ton. This
just about cleared the cost of mining, transit,

and milling, without leaving any profit for the

shareholders. As there were no indications of

any dividends in the immediate future, the

directors of the Martha company let their mine
and mill on the tribute system to Hollis and

party, the consideration being 10% on the gross

bullion receipts. The tributors continued min-

ing and milling for a long time, during which
they did not recover sufficient bullion to liquid-

ate general expenses, and, toward the end, they

only worked intermittently. In the meantime
the shares were practically valueless, and the

property was hawked about the mining mar-
kets of the world, for the sum of ^"3000, with-

out finding a purchaser.

I must now go back several years in order

to explain the preliminaries that led up to the

introduction of English capital, and the sub-

sequent formation of the Waihi Company.
The Union lode is situated east of, and is

supposed to run almost parallel with, the Mar-
tha lode system, being distant therefrom about

half a mile. During the early days of the

field several claims were located along the

strike of this lode, the principal one being

owned by the late P. C. Hansen and H. M.
Shepherd. These two men did a lot of de-*

velopment work on their property, and, al-

though the lode was small, some of the ore

was exceptionally rich in bullion— silver pre-

dominating. Some time in the year 1887, J.

W. Walker, who owned the adjoining claim,

secured an option from Hansen & Shepherd.

Then he went to London, where he succeeded

in floating the Waihi Gold Mining Company,
and, with the aid of the late Thomas Russell,

obtained sufficient capital for mine-develop-

ment and mill-building purposes. Mr. Walker,
who was the first superintendent of the Waihi
company, visited California, with a view to

ascertaining the best method of treating ore

similar to that at Waihi, and, after examining
various treatment plants, he decided to adopt

dry crushing and pan - amalgamation. The
first plant comprised a rock-breaker, crushing-

rolls, ball-mills, and amalgamating pans. The
ore was dried in kilns. Within the first year

the rolls and ball-mills were scrapped, and
stamps substituted. Dry crushing and hot

pan-amalgamation were then continued under

more favourable conditions. By this method
of treatment the bullion recovery averaged

6Z%, but the lode was small, patchy, and on
the whole the prospects were not encouraging.

Early in the year 1889, when things generally

were on the down grade, T. H. Russell ap-

peared on the scene. This man was not versed

either in mining or milling matters, but he

was gifted with strong will-power, and there

is no doubt he laid down the foundations of

the extraordinary success that attended the

Waihi company's affairs subsequently.

At that time Thomas Melville had a six
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months' option on the Martha nunc, and
amount "i the purchase money was j 3000.

Melville tried hard, but failed, to place the

rty m Glasgow, and at the expiration oi

Ins term, Russell in option on the

same conditions. He then arranged with

Mollis and party, tributors, to mine and de-

at the Waihi company's mill 500 tofts of

Martha ore, bul the actual outcome of tins

t<"-i was nevei madeknown. Et was evident,

however, th.it the proceeds enabled Russi

pay the tributors for their trouble, as well as

implete the purchase of the Martha mine.

Later on, in 1890, Russell sold his rights to

the Waihi company for a share consideration,

and then he retired from the management.
The first superintendent sent direct from Lon-
don was Henry Dale, who died within a year

of his appointment, his successor being H. P.

1 larry.whohas retained the position ever since.

I'nder the new regime tramway connec-
tions were effected with the Martha section

of the property, and the capacity of the mill

was duplicated. All the tailing resulting from
the treatment of ore by pan-amalgamation
was sluiced and deposited on a basin-like strip

of land in close proximity to the pan plant,

and here the residue was allowed to accumu-
late until the tonnage ran into five figures.

About the beginning of the year 1893, Al-

fred James, representing MacArthurcV Forrest,

patentees of the cyanide process, paid a visit

to Waihi for the purpose of persuading the

Waihi people to adopt the cyanide process,

which was then in use at Karangahake. While
there his attention was attracted by the dump
of tailing, which he purchased on behalf of his

principals for the sum of £"5000, this being the

first attempt to treat old tailing by cyanida-
tion. James erected a suitable plant for hand-
ling the tailing, and the subsequent bullion re-

turns spoke for themselves.

The management of the Waihi company
was now convinced that it was only necessary

to employ cyanidation in order to make the

mine a dividend-payer. No time was lost in

making the requisite alterations in the plant.

This was the turn of the tide ; thenceforward
the mine never looked back until it reached
the summit of its prosperity during the year

1909, when 416,813 tons of ore was treated

for a yield of ,£"959,594. Mining operations

were then in full operation at No. 3 level,

where several lodes, which were entirely dis-

tinct in the higher levels, seemed to converge,

forming an immense orebody, ranging from
70 to 90 ft. in thickness, and carrying rich ore

throughout. This was known as the Edward

« me cro cul 1 1 1 im wall in wall proved
the ore ti i a\ erage ( l l pei ti >n,

Foi the yeai 1910, I 12,020 torn ol on wai

treated foi a bullion return ol ' " 16,100, I >ui

mg the j eai 191 I, the outpul dropped dow n

i0,699 tons, w ith a con esponding I. ill in

the bullion, wbi< h reali ed ' 69! ,1 1 I. This
ei ii 'us redui tion in pn idu can be attri

buted to the fad that mine of the lodes, ex-

cept, perhaps, the Royal and Empire, main
tained their size and value going di wn. At

No. 9 level there was a decided decrease in

both respects with regard to the Martha and
Edward lodes, which had been the principal

liners in the past. I o account for this 1

cannot do better than quote from K. E.
Williams's report on the subject:

" The serious set-back in the history of

this mine occurred at No. 9 level during the

progress of the cross-cut from No. 4 shaft

to No. 6 shaft. After passing through the

Martha lode decomposed rock was met,

similar to that found near the surface, which
undoubtedly is a very bad indication the

world over. I have noticed in the several

fields that 1 have been connected with, that,

where a good class of country is replaced

by a soft decomposed rock, it is an unfav-

ourable sign, and it is my honest opinion

that this development will not prove an ex-

ception to the rule."

Since Williams wrote the foregoing his diag-

nosis of the case has been fully confirmed, and
the all round results at No. 10 level have been

most disappointing.

Although this mine is now under a cloud,

who will venture to assert that exploitation

below No. 10 level will not reveal a second
zone of ore infinitely richer and more exten-

sive than the first one? That the manage-
ment have strong faith in this possibility is

shown by the fact that they intend sinking the

main shaft to a depth of 300 ft. below No. 10

level, before opening out for lateral develop-

ment, and it is quite on the cards that their

efforts will be crowned with success.

Leaving the Martha lode-system out of the

question altogether, the Union and Silverton

lodes have not yet been tested below the 400-

ft. level, and, as they were both richer in bul-

lion in the upper workings than any part of

the Martha lode-system, they offer a fair field

for exploration by cross-cutting, say from the

No. 8 level. This would intersect them at or

about the random of the richest sulphide zone

in the parent mine, and it is only reasonable

to assume that the work would be attended by

satisfactory results.



FEBRUARY, 1913 141

PRECIS OF TECHNOLOGY
Argall's Classifier.—For some time Philip Argall

has been using a classifier, invented by himself, at

Stratton's Independence for separating sand from
slime. This he calls the ' Ovoca,' as recorded in his

article in the Magazine for November 1911. Particu-

lars of its construction were not then given. The ma-
chine is described in the Engineering and Mining
Journal for January 4. Two spiral conveyors rotate

in opposite directions within an inclined trough D.
The pulp is fed through the launder G. The convey-
ors carry the settled coarse sand to the top of tne

trough, and the fine sand and slime overflows into

channels between angle-irons A and the sides of the

trough. The conveyors rotate slowly at from 3 to S

revolutions per minute, and as they turn in opposite

directions they squeeze the smaller particles out of the

sand into the discharge channels. They also remove
a large proportion of the moisture. The fine sand

carbonic acid, and alternations of heat and cold, but
without practical result. Others have used costly re-

agents such as hydrofluoric acid, which though pro-
ducing potassium salts, was useless from the commer-
cial point of view A third class of reactions involved
the volatilization of the potash compounds ; in parti

cular the process of Eckel is of note, involving the re-

covery of potash salts as by-products in the flues used
in cement manufacture. The collection of the potash
compounds in this class of process has presented un-
surmountable practical difficulties. One of the most
interesting methods proposed was that of the Societa
Romana Solfati, an Italian company. Their proposi-
tion was to roast leucite with soda and lime com-
pounds, and then to pass steam through the roasted
material. The soluble products were potassium car-

bonate and sodium aluminate. It is stated that

though the product was excellent, the cost was too
high. Rhodin proposed to produce a chloride by
heating felspar with lime and salt, and similar pro-

E
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the- study ol concentration is becoming impei ative. in

in the Southern Stati •
I ol

washing has always been necessary, in ordei to make
the brown ores and sandy hematites suitable foi

smelting The authoi in outline the vari

mis metbot entralion now in use I" the

Southern States, the iron compounds are found in the

form oi boulders and nodules in residual i lays ["he

material is treated in log washers, and the prw
hand picked on belts, and the

finei parts jigged The slime is al present washed,

though experiments are being conducted with various

tables and with magnetii separators Generally the

centration is 3 01 4 to 1, and the iron con-

tent of the concentrate is usuall) from 10 to 16% In

the western Mesabi range, similar type of plant is in

use for treating the hematite ores which occur as layers

alternating with sand Here the Overstrom table is

in use In none of the above cases is it necessary to

crush In Canada some of the low-grade specular

hematites are crushed and jigged The crashing is

coarse, and the line, which contains much iron, is lost,

a the practice is not on a thoroughly economic

basis With the recent advent of the improved Wood-
bury jigs, now generally adopted in the Lake Superior

copper region, it is probable that the future expansion

of jigging as applied to iron ores will be notable. As
i ils magnetic separation, both dry and wet methods

are in use. The best and largest installations ol drj

magnetic plant are al Mineville in New York State

The object here is to reduce the phosphorus content.

One ton of ore produces jj ton of concentrate, the iron

being raised from 51% to 64%. and the phosphorus

reduced from 2 to 08°,,. Dry treatment is only

economical where the ore is coarsely crystalline, for

the fine is drawn away and lost. Otherwise, the wet-

magnetic method must be adopted. There is a wet

plant at Lebanon, Pennsylvania, and one at Moose
Mountain, Sellwood, Ontario, both using the Grondal

process. The Moose Mountain plant is the newest,

and is thoroughly up-to-date. The ore is comminuted

to less than 30 mesh in a Jordan impact crusher, and

passed through Grondal machines. The tailing is re-

crushed in Hardinge mills, and re-treated in another

separator. One ton of ore yields J ton of concentrate,

the ore assaying 36% iron and 0072% phosphorus,

and the concentrate 65% iron and 0"02% phosphorus.

The agglomeration of fine concentrate is done in three

ways in America: (1) nodulizing in revolving kilns;

1 last-roasting by the Dwight-Lloyd and Greena-

walt processes ; and (3) briquetting by the Grondal

method.
Mr Hansell also mentions the drying of low-grade

ores undertaken with the object of expelling the sub-

stantial amount of water which these often contain

In particular, he mentioned the Goltra process used

at Waukon. Iowa. In the contributed discussion, E.

G Spilsbury gave additional information about the

process. The orebody at Waukon is a clay bed con-

taining nodules of hematite varying from boulders to

small grains. The average content of iron is from 22

to 26%. Mining is done bv steam shovel. The ore,

after the removal by screens of the largest boulders,

is sent to horizontal revolving kilns, 155 ft. long and

10 ft. in diameter. The heating in these furnaces is

done gradually, so as to prevent the transformation of

the clay into masses of brick, and to leave it in a

finely divided state. It is thus possible for the hot

blast introduced at the discharge end to easily blow

the fine clay particles away. The discharged ore is

plunged immediately into water, with the result that

the chert and quartz become easily distinguishable

compoi rhe quern bed matei ial

ih ing i n ens, the ovei i i from vbicl

delivered to picking bell Here Ihi in be

easilj removed rhe material passing the screi

goes to anothei sei ol revolving kiln'' i
••

are sealed, and oil fuel intn idui en ill

the produi tion ol magnetic oxide The material di

charged from thi ent to drj magm lii

itoi iii.' tted that the I ioltra pra i a pro

duces a i oncentrate assaying 66% iron, ai npared

« ul, (6 to : otrate pn idui ed bj the washing

tern erto in vogue
Plntinum Refining. In the Journal of the Frank

tin Institutt foi Novembei .
M i Kelli i i onti ibuti d

an article entitled 'Platinum, t In- Most 1'ie.ion, ol

Metals,' in which he described the various platinum

minerals, the properties and usesol the metal, and the

metallurgical processes of extracting and refining.

I be i .ist named part of the paper is oi special interest

The crude platinum from the placers almost always

i . m i.i i ns admixtures of other metals, which must be re

moved before the platinum i an 1 made malleabli

ductile. For many years the difficulty ol refining pn

vented its use in the arts. In the latter part ol the

18th century, several continental chemists and metal

workers experimented on the subject, but it was not

until 1800 that Charles Knight, an Englishman, de-

. la satisfactory method. Thisconsisted in dissolv-

ing the crude metal in aqua regia. precipitating the

chloride solution with sal ammoniac, and heating the

dried spongy precipitate in conical fireclay moulds.

The metal was thus obtained as a coherent mass,

which could be hammered into various shapes. The
product however lacked the solidity and homogeneity

necessary for making thin sheets and fine wire. In

1828, VVooliaston described, in one of his lectures, a

modified method of conducting the reaction whereby

a much greater degree of malleability and ductility

was obtained. The lecturer was credited with the in-

vention, though in fact the method was .1. i ..1 |.\

Johnson. Matthey & Co. According to this method,

the double chloride of platinum and ammonium was

carefully heated to a temperature just high enough to

expel the ammonium salt, so that the precipitated par-

ticles of the metal should not cohere. The precipitate

\yas rubbed by hand fine enough to pass a lawn sieve.

The powder was mixed with water into a paste, placed

in a brass cylinder and squeezed. The hard cake thus

obtained was heated over a charcoal fire to expel the

water and promote cohesion, and finally heated to the

highest temperature obtainable in a wind-furnace.

The white-hot cake was consolidated into an ingot by-

forging under a heavy hammer, and the solid in. tal

thus produced could be beaten into thin sheets and

drawn into fine wire

The fusibility of platinum was demonstrated in 1758.

but it was not until 1847 that large amounts

melted This was done by Robert Hare, of Philadel-

phia, who used the oxyhydrogen flame for the purpose.

His process was developed and improved by the

French chemists. Devilleand Debray, who introduced

n into commercial practice, replacing the process de-

i.l by Woollaston. Deville's furnace -onsists of

quick-lime hollowed to form a crucible or hearth. An

opening at the side serves as a spout for the molten

metal and for carrying the fumes away The nozzle

of the oxyhydrogen blow-pipe is introduced through

an opening in the centre of the cover Lime is infus-

ible before the flame, and it also has the advantage of

absorbing the slag formed during the operation. The
platinum sponge melts like butter before the flame.

The process is used at all the refineries.
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Tin Lodes in New South Wales.—Our Melbourne
correspondent referred last month to the discovery of

a tin lode at Ardlethan in New South Wales, and he
mentioned that the deposit was attracting an unusual
amount of attention. The Australian Mining Stan-
dard for December 12 devotes much space to this sub-

ject and reprints in full the report by E F. Pittman,
Government Geologist, published at the end of Nov-
ember. This deposit is situated about 220 miles due
west of Sydney, on the railway between Temora and
Barellan. It is about 30 miles south of Wyalong. one
of the gold-mining districts of the State. Practically

the whole of the tin hitherto produced in New South

metallic tin. Geologically, the lodes are found in

granite near the contact with Silurian slates and sand-

stones. A large number of claims have been pegged,
and work done on them. One of the most interesting

is the Carpathia property. Here there was an accumu-
lation 20 ft. wide of ferruginous tinstone in large

boulders and smaller pieces. At first it was supposed
that this constituted a vein that would persist in depth,

but, as Mr. Pittman points out, it was only a surface

enrichment. About 34 tons was dispatched to the

smelters, averaging 40% metal. After this loose ma-
terial had been removed, and trenching and sinking

done, the actual lode was found to be 12 ft. wide.

Wales has come from the northeastern end of the
State, and has been obtained from placers. Lodes
have been found from time to time, but never rich

enough or continuous enough to pay for exploitation.

Twelve years ago, the Buddigower deposits, 20 miles

north of Ardlethan, were worked, and the yield at the

surface was quite satisfactory. With depth, however,
the lodes beca;ne too poor to work. Mr. Pittman,
having knowledge of these deposits, is cautious about
expressing an opinion as to the prospects of those at

Ardlethan. It is a notable fact that the Ardlethan
outcrops have been known for many years, and being
in the vicinity of a fairly populous town, it is a won-
der that their character should not have been recog-
nized before now. The outcrops consist of boulders
of remarkably rich ore, but they are incrusted with
iron oxide and carbonate and so escaped notice. Mr.
1'ittman reports that these boulders have often been as

much as one ton in weight and have assayed 40 to 50%

2—6

Samples were taken at 8 ft. below surface, and assay-

ed at the Government laboratory. These showed that

the average was 12|% metal, and that the portions

nearest the walls were the richest. At other claims
the lodes have not been so wide or rich. The infor-

mation so far available points to the orebodies being
lenticular, and here and there containing shoots of

richer ore.

Progress in Gold-Silver Metallurgy.—The Mining
and Scientific Press for January 4 contains Alfred

James' annual review of the progtessin the metallurgy
of gold and silver. We extract from it some notes re-

lating to practice in South Africa. The collecting

tanks for sand appear to be on the way to general

abolishment, following the example set by the Gold
Fields. The results obtained by the Princess and
the East Rand plants, ivith only the treatment vats

without the preliminary collectors, warrant this de-

parture. At the latter the best extraction is obtained
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stamp per day. and does this readily with only one
feeder for each battery Tins null isstatedtooperate for

14 kw-hr. per ton for everything from i itions

to clean-up and blacksmith shop, as against the 23 to

30 kw-hr. stated to be usual in African practice In

other words, it crushes and beneficiates 1000 tons of

ore per day with about 700 hp. , and a peak load under
1000 hp. 'The mill consists of 100 stamps of 1900 lb.,

only 50 working The tube-mills are 6 ft. in diameter
and 16 ft. long. Stamping costs lid. per ton. Mill-

ing, including sorting, crushing, stamping, lube-mill-

ing, amalgamating, and retorting (everything up to the
cyanide plant) costs Is. 6d per ton. The Albu group
who erected this mill are also responsible for many of

the improvements in Rand practice, including
Denny brothers' abandonment of long (30 day) percol-

ation of coarse sand particles, the introduction of tube-

mills, and of the filtration of slime Undoubtedly, up
to the present the Roodepoort mill may be regarded
as the best example of a modern mill on the Rand of

the type general to the district, without air-agitation

or slime-filtration. But this type of mill without air-

agitation or slime-filtration is now moribund.
S H. Pearce. at the latest Crown Reef mill, takes

the precaution of a final air-agitation for his slime prior

to filtration in the Butters filter, which has produced
so great a change in Hand methods. E. II. Johnson,
at the East Rand, was one of the first to approve of

filtration and the first to adopt continuous agitation in

Pachucas. But the 'Doctor' of the Rand must be
F L. Bosqui ; one almost fears to state how low the

Bantjes recovery was before he took it in hand, or
how great an improvement he has effected in City &
Suburban results.

Recent plants in Africa have the tube-mills set di-

agonally to the centre-line of the house, to economize
space and to afford a more convenient belt-drive. The
expensive Citroen gear of the Citv Deep type, with its

direct drive, has not been generally adopi'

drives appear to be preferred for the majority of the

new plants. Ribbed liners of the Osborne type, and
liners made up of concrete blocks studded with steel

projections (old drill ends) are displacing silex. They
are stated to have the advantage of longer life and of
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point, say 18 to 20%, and this type has accordingly

been adopted in the most recent design of a large mill

| meensland.
Continuous Decantation. In our last issue we

a precis of articles published in the Miiun:; and
Press and the Engineering and Mining

Journal, discussing the merits of continuous del

tion of slime for the extraction of gold from ores, as a

itute for the vacuum filler. It was argued that

the adoption of the decantation method, though ad-

vantageous in obviating the use of a process now
granted a monopoly in the United States, constituted

in effec i a n version to an old type. The Dorr Cyanide
inery Co. is erecting a number of plants on the

continuous decantation system Its official circulars

wisely describe the limitations of the process, and show
how, according to circumstances, the decantation sys

tern can be used either by itself or in conjunction with

the filter. In Metallurgical and Chemical Eng
for January, H. C. Parmelee describes the new-

plant erected by the Dorr company at the Suffolk

property, belonging to the Ophir Gold Mines company
in the San Juan district of Colorado. This mine
yielded profits from high-grade ore for some years,

but recently the company elected plant, designed by

J N V. I >orr, for treating the low-grade ore left be-

hind, averaging 85 00 per ton. This ore is soft and
easily crushed, and it contains no constituents th

against cyanide. Thus the consumption of cyanide is

only 1 lb. per ton of ore. and that of lime, as pro-

tective alkali, I lb. per ton. Much of the gold is im-

mediately soluble in the cyanide solution, and is dis-

solved while the ore is in the stamps and Ha
mill. But a constant amount per ton, about 82 40, re-

quires much longer time for extraction, and in practice

36 hours agitation is given, the final tailing averaging

20 cents per ton. The accompanying flow-sheet

shows the process of treatment, and the figures are

based on a gold content of $5 00 per ton. The stamps
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and Hardinge mill reduce the ore to 200-mesb. and the

cyanide solution used in them dissolves a large amount
of gold. The pulp is sent to a Dorr thickener, the

over-flow from which is sent to precipitation-boxes,

while the thickened pulp goes to Dorr agitators. The
subsequent sequence of washings and thickenings is

made clear in the diagram. It should be noted that

the barren solution is added in the third of the five

thickeners, a method based on calculations to give the

lowest combined losses of cyanide and gold. Normally
the plan would be to send the barren solution to the

last thickener.

No + DCHH

X.'AJt O 5?"

X.CN O 62
B*. 0&2

THICKENER
33'*I3

'TC slime.

Nc.S -DORX
«c«. 0.3I

pa. . O 31
THICKENER
331/21

/yp {SLIME At**o.*-

ISO 7. SOL

FLOW-SHEET OF nl'llll,

'SOTSOL Au*0.°Jf

CYANIDE I'l l \ I

Parmelee's flow-sheet was erected. No doubt addi-

tional details will be forthcoming before long. An ad-
vantage of the new agitator is that the accumulation
of solids at the bottom, a drawback of the inverted-

cone design, is obviated. Another is that it is not
necessary to have so tall a vat as the Pachuca.
Concentration at Lake Superior Copper Mines.—

The ore-dressing practice in the Lake Superior copper
district was described by T. A. Rickard in his book on
the subject, published in 1905, and the methods then
detailed have continued as the standard at most of the
mines. During the last year or two important modi-
fications have been made, and additional plant has
been introduced for the "re-grinding and re-treatment
(il the tailing. An article in Metallurgical ami
Chemical Engineering lor December describes the
new features recently adopted. It is generally known
that the Lake Superior ore contains copper in metallic
form. Some masses of copper weigh many tons, and
many pieces weighing pounds are found. Hand-pick-
ing is universally adopted, and afterwards the ore is

sent to steam- stamps. Subsequently the pulp is jigged
ami treated on tables. The stamps crush to about
i inch, and the capacity of each is as much as 600 tons
per day. At the present time the average content of

the ore raised is from 1 7 to 25 lb. of metal per ton. In

earlier days the content was far higher, and probably
some of the old tailing contains as much metal as the
ore now being mined. In 1909, the premier producer,
the Calumet & Hecla, decided to re-grind the tailing,

and 48 Chilean mills were erected for the purpose, the
discharge being treated on 200 Wilfley tables. It is

stated that the recovery was 5 lb. of copper per ton of

__
tailing, and that the cost was 5 cents per pound of

<j v metal recovered. As this plant was so successful, at-

^i ^ tention was turned to the stacks of tailing accumulated
ui 0. during many years, and aggregating 40 million tons,

i j By this time, the tube-mill and the Hardinge conical
!
o mill had proved their capabilities, and the authorities

i
j. at Calumet & Hecla tested these types of re-grinding

i
machines in competition with the Chilean mills. Even-

'o tually the Hardinge mill was adopted, and plant has

i

01 been erected with a capacity of 3000 tons per day.
1 Our contemporary proceeds to describe the new-

crushing and concentrating plant erected for the Ah-
meek mine. In order to test the old and modern sys-
tems of concentration, two plants were built, one on
each plan, and finally the old method was abandoned,
and that part of the plant reconstructed on the same

lines as the other. According to the old plan,

the ore before and after crushing was treated

hydraulically for the purpose of catching the
larger pieces of copper. In the modern prac-

tice, the new type of Woodbury bull-jigs are

employed instead, as much better separation

Tpa 3i'W is effected. A number of other improvements
have been introduced, the alterations in con-
nection with which need not be here enumer-

ated. We give in the following paragraph an outline

I

ISO T. WATiR

In the above description, mention is made of the

Dorr agitator. Nothing has as yet been published re-

lating to the new machine, though announcements
were made about it in several technical papers when
it was installed at the Hollinger mine at Porcupine.
Mr. Parmelee, in his article, does not give a drawing,
but he states that the agitator measures 16 ft. diameter
by 16 ft. in height, and that it is flat-bottomed.

Slowly-revolving blades carry the pulp towards the

middle, where it is elevated by the air lift. Thus the

plant is a combination of air-lift circulation and
mechanical agitation. We understand that improve-
ments have been made since the plant shown in Mr.

of the modern practice.

The discharge from the stamps is sized to y,-, in. , the

oversize being treated in the bull-jigs mentioned

above. The undersize goes to Woodbury classifying

jigs, each containing a classifying compartment and

three jigging compartments. The classifier compart-

ment has a 10-mesh screen and the jigs a 12 mesh
screen. The classifier removes the slime, and pro-

duces a copper concentrate, the remaining sand flow-

ing to the jigs. The first jig compartment produces

copper, and the second and third deliver a middling

through an adjustable opening which permits on!

bottom portion to pass out This middling is re-
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Australian Copper.—In his annual review of the

progress in the metallurgy of copper, published in the

Mining and Scientific Press for January 4. Thomas
T. Read gives a diagrammatic representation of the

origin and destination of Australian copper products.

We reproduce this herewith, and pass along Mr
Read's acknowledgment of his indebtedness for the

chart to Benjamin Magnus, who was for some time

manager of the Port Kembla refinery, owned by the

Electrolytic ReBning & Smelting Company, and more

recently appointed to the management of the Mount
zi.n metallurgical department. Since the chart

was prepared, another smelter has joined the list of

producers of blister copper, namely, the Hampden
Cloncurry in North Queensland. In our section de-

voted to ' Company Reports ' we mention that the new
smelting plant, consisting of two blast-furnaces and two

tives The predominating mineral was supposed to

be atacamite. the oxychloride, but deeper drilling

shows that brochantite occurs in much greater quanti-

ties. The property is in the northern part of Chile,

262 kilometres from Antofagasta, in latitude 22° 30'

south, f-ast of the nitrate fields, in the rainless and

barren foot-hills of the Andes, and at an altitude of

from 7500 to 9000 ft. Climatic conditions are trying,

(or though there is no rain, the wind-storms are often

sufficiently strong to make the stoppage of work un-

avoidable. Also the daily temperature varies within

wide limits, some times as much as 80
r
'F. The mineraliz-

ed zone is about 2 miles long, and up to J mile wide It

runs nearly north and south along a ridge that rises

abruptly from the plain. The brochantite occurs in

crevices in a highly-weathered granite. In addition

to brochantite and atacamite, there are also found
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smaller proportions of chalcanthite, cuprite, and chal-

cocite. No satisfactory theory has been advanced as

to the origin of the minerals. The country-rock is

much faulted and has undergone considerable dynamic
disturbance during comparatively recent geologic time.

The ore however dees not appear to bear any direct re-

lation to the fault-seams thus produced, as the gangue
material is mostly powdery yellow and red ferruginous

clay, practically free from copper. The ore may be

taken to be a general impregnation of the entire coun-

try-rock. The copper content varies between wide
limits, and there is little uniformity in any part of the

deposit, so that ordinary underground methods of

mining are impossible. Extensive drilling operations

are now being undertaken, and when the deposit has

been thoroughly prospected in this way, preparations

will be made for mining by steam-shovel. As the

copper minerals are of approximately the same speci-

6c gravity, it will not be possible to concentrate, and
wholesale leaching will be adopted. Owing to the

corrosive nature of the brochantite, the drilling oper-

ations have encountered unusual difficulties.

CURRENT LITERATURE.
Mine Surveying.—At the January meeting of the

Institution of Mining and Metallurgy, L. H Cooke
presented papers on improvements in mine theodolites.

Progress in Ore Dressing. — The Milling and
Scientific Press for January 4 and 11 contains a re-

view of progress in ore dressing by Henry S. Munroe.

Gold-Dredging.—The Muiihg and Scientific Press
for January 4 contains articles by Charles Janin on the

progress of gold-dredging in California, Alaska, Idaho,

Montana, and other states.

Yuanmi Gold Mine.—The Monthly Journal of the

Chamber of Mines of Western Australia for Novem-
ber, contains an article by W. R. Degenhardt and
W. B. Blyth on the slime plant at the Yuanmi gold

mine in Western Australia.

Liberty Bell.— In the Engineering and Mining
Journal for January 4, H. E. Megraw describes the

cyanide process as used at the Liberty Bell, at Tellu-

ride, Colorado.

Parkes Process in United States.—The December
Bulletin of the American Institute of Mining Engi-

neers contains a paper by E. F. Eurich tracing the

history of the development in the United States of the

Parkes process for desilverizing lead by means of zinc.

Secondary Enrichment.—In the Mining and'Scien-
tific Press for January 4, C. F. Tolman gives the

first part of a general review of the phenomena of

secondary enrichment of ores.

Tin in the Transvaal.—The South African Min-
ing Journal for December 14 and 21 contains articles

on the geology of the tin deposits of the northern
Transvaal. These are founded on the principles re-

lating to the occurrence of tin ores reviewed by H. G.
Ferguson and A. M. Bateman in their article appear-
ing in Economic Geology in May last.

Coal Mining in India.—The Iron & Coal Trades
Review for January 3 and 10 reprints a paper, read by

J. R. R. Wilson before the National Association of

Colliery Managers, on the coal deposits of India and
the methods of working them.

Copies of the original papers and articles men-
tioned under ' Precis of Technology ' and ' Current
Literature ' can be obtained on application to The
Mining Magazine.

BOOKS REVIEWED
De Re Metallica. By Georgius Agricola. Trans-

lated from the first Latin edition of 1556 by Herbert

Clark Hoover and Lou Henry Hoover. Folio, 637

pages, illustrated. Published by The Mining
Magazine. Price 21s. net.

This magnificent volume has been expected for

several months. It is the famous old book on mining
published in 1556 by George Bauer, better known by

his Latinized name of Georgius Agricola. The volume
is a folio bound in the white vellum or sheep-skin in

which books were clothed during the early days of

the printer's art. The pages are of the same size as

the original. The type is as nearly like that of the first

text as a modern font allows. The illustrations are in

facsimile of the originals. The paper simulates that

of an ancient edition. The printing has been done,

and remarkably well, by Albert Frost & Sons, Rugby.
As the Latin language is more compact than English,

a translation requires about 25% more space. There-

fore the type is smaller than the original. Moreover,

the book is remarkable for a scholarly appendix and a

useful index, besides a copious addition of foot-notes.

These if collected by themselves would fill an ordin-

ary octavo volume. They constitute an important

addition to the translation and represent an amount
of painstaking research highly creditable to Mr. H. C.
Hoover, who is entirely responsible for them. Some
of them are essays summarizing the knowledge extant

in Agricola's time concerning subjects of fundamental

interest. For instance, that on alchemy on pages

xxvii to xxx ; on the mines of Laurium, pages 27 to 29 ;

on ore deposits, on pages 43 to 53 ; on mining law, on
pages 82 to 86 ; on the nomenclature of minerals, on
pages 108 to 115 ; and so forth. Indeed, the historical

notes on various branches of the art of mining as

understood up to the sixteenth century are not only in-

teresting in themselves but serve to measure the sin-

cerity with which this " labour of love," as the trans-

lators like to call it, has been performed. In the pre-

face they state some of the difficulties that they faced,

and overcame. They explain the importance of the

old classic. They tell the purpose of their effort. In

an introduction, the biography of Georgius Agricola

is given, with a view to enabling the reader to gain a

proper perspective of the author's status in time and
place. Then follows a scholarly appreciation of Agri-

cola's attainments and of his position in the develop-

ment of scientific thought. Finally, the introduction

ends with an account of the various translations and
editions of De Re Metallica. All this preliminary

portion, occupying 17 pages, is deeply interesting. It

is an overture to the opera ; it attunes the reader's

mind to the venerable volume which now for the first

time he can read comfortably in a familiar language.

In his dedication to the dukes of Saxony. Agricola

explains to these princes how dignified is the art of

mining. He tells them that " we learn from the his-

tory of nearly all ages that very many men have been

made rich by the mines, and the fortunes of many
kings have been amplified thereby." He describes

his own reading of previous authors on the subject,

notably Pliny, and emphasizes the propriety of making
suitable acknowledgment, adding that " no one should

escape just condemnation who fails to award due re-

cognition to persons whose writings he uses, even

very slightly." We commend this rule of the game
to technical writers of the present day, to whom vari-

ous shades of plagiarism are habitual. Then follows

an exposure of the alchemists, not without its bearing

on the radium-hunters of Cornwall. In order to aid
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An appreciation of the translation will he found in

our editorial pages It remains to say that the pre-

paration and publication of this translation has cost

the translators four or five times the price at which
the book is sold No idea of money-making was in-

volved in the purpose of the translators. The expec-

tation was. we believe, to do something useful and to

win an honourable fame In order to protect tin-

translators and the publishers against the obvious
temptation, to enterprising persons, of buying tin-

book as a profitable speculation, it has been found
necessary to number each volume and to record the

name of each purchaser. The reason for these pre-

cautions will readily be apparent to those who obtain

a copy of the book and realize how nominal is the

price, which was fixed by the translators, not the pub-
lishers, with a view to giving their work a maximum
of scope and utility. ' A. R.

The Petrology of the Sedimentary Rocks. By F. H-
Hatch and R H. Rastall Cloth, octavo. 420 pages,
illustrated London : George Allen & Co. Price

7s. 6d. net For sale at the Technical Bookshop of

The Mining Magazine

Dr. Hatch is too well-known to require introduction

Mr Rastall, the joint author, is demonstrator in

geology in the Cambridge University, under T Mc K
Hughes, and has already won fame as part author with

Lake of the ' Text book of Geology.' The best tend-

encies in technical literature nowadays are toward
specialization, and this book forms a good example.
It deals with a small section of economic geology that

is often neglected. Books on petrology usually de-

vote by far the greater share of attention to the igneous
rocks, and the study of their origin The petrological

study of the sedimentary rocks is not so often a
favourite with authors. The present book treats this

subject in detail. The first section, relating to the

primary sedimentaries, is not of special interest, for it

covers ground that is fairly elementary, but the second
section,dealing with metamorphosed sedimentaries and
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In all three sections the author's own experiem e ha

introduced simplifications of method that tend to help

the reader and student For instance, thedetermina-
tive tables and chemical tesl used in blow-pipe work
are concise and remarkably complete, and no dillicult

or complicated tests are given. The table for the

identification of minerals by their physical properties

is also deserving of praise. The illustrative drawings
are all new, and many photographs, of varying merit,

are given of specimens in the Princeton museum. The
iter on the origin of minerals is illuminating. The

book is such a useful one that we hope the publi

will issue an edition in more portable form. The
weightiness of the present edition will militate against

its purchase by those who do much travelling. It is

not easily packed in the gripsack.

Land and Mining Surveying. By ( , I. Leston. Cloth,

octavo, 370 pages, illustrated. London : Crosby
Lockwood & Son. Price 6s. net. For sale at the

Technical Bookshop of The Mining Magazine.

This book has been prepared chiefly for the use of

working miners, who have limited opportunities for

varied experience in the practice of surveying above
and below ground, and who are not sufficiently versed

in general principles to make the ordinary text-books

easv to follow The methods of manipulating the

chief instruments are given in great detail, and many
of the instructions relate to items usually learnt in

day practice. Probably the book will for this

reason be acceptable by workmen connected especially

with coal mining

Portuguese Self-taught ; Second edition, revised. By
E da Cunha. Small octavo, 120 pages. London :

K Marlborough & Co. Cloth, 2s. 6d. ;
paper cov-

ers 2s. For sale at the Technical Bookshop of The
Mining Magazine.

This is one of Marlborough's well-known series

which have for some years proved acceptable to tra-

vellers in foreign countries Instructions as to the

alphabet and pronunciation are followed by a short

outline of grammar. Seventy pages are devoted to a
vocabulary. English into Portuguese, and forty pages

to conversational phrases adapted to the traveller's

requirements. Particulars are also given of money,
weights, and measures.
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COMPANY REPORTS
Hampden Cloncurry Copper Mines.—This com-

pany was formed in Melbourne by the Baillieu group
in the year 1906, for the purpose of acquiring the
Hampden and Duchess copper properties in the Clon-
curry district, North Queensland. More recently the
Trekelano and Mascotte properties have been pur-
chased, and three months ago negotiations for the
MacGregor claims were begun. In 1909 the company
was reconstructed and additional capital subscribed.
Smelting was started in April 1911, and the matte was
sold to the Mount Elliott company. The report now
published, covering the year ended August 31 last,

shows that attention has been centred on the comple-
tion of the smelting plant. The plant was put in com-

to reserve for depreciation, and the balance carried
forward. The Government railway has been com-
pleted, connecting the Duchess mine with the main
line between Mount Elliott. Hampden, and Cloncurry,
The financial position of the company has been greatly
strengthened by the recent issue of 50,000 new £l
shares at 50s. each, placed by Lionel Robinson, Clark
& Co , who have an option on a further 50,000 at 56s.
per share. The purchase of the MacGregor proper-
ties has not been definitely completed, though it will

probably be within a short time.

Associated Northern Blocks.—This company was
formed in 1899 to acquire the Iron Duke and adjoining
leases at the northern end of the 'Golden Mile' at
Kalgoorhe, Western Australia. The control is in the
same hands as the Associated Gold Mines, and until
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,993 from the sale of gold, of which £50.317 was
paid to tnbutors and to the sellers of the purchased
ore. The net profit for the year was £16,900, which
was carried forward
Broken Hill Block 14.—The mine belonging to this

company is situated between those of n Hill

Proprietary and the British Broken Hill. During re-

cent years operations were confined to the remo.
carbonate ore from the upper levels, as the sulphides
were of too low a grade to pay. Five years ago the

reserve of sulphide was reported at 220.000 tons,

averaging 12% lead. 9% zinc, and 8$ oz. silver. Six

months ago we mentioned that experiments were being
conducted by the Zinc Corporation with the view of

the latter company purchasing the output of sulphides.

This proposition has now been abandoned, and a
contract has been made instead with the Junction

company. The report for the six months ended
September 30 last shows that a commencement was
made at the end of July of shipments of sulphide ore

to the Junction North plant, and that up to the end of

the period under review, 2173 tons, averaging 15 1%
lead, 11% zinc, and 11 '9 oz. silver had been delivered.

This came from the 200, 300, 400. and 500-ft. levels

More would have been mined had it not been for the

scarcity of labour. A year ago a contract was made
with the Junction North for the sale of accumulated
slime. During the last five years the shipments of

carbonate ore from the upper levels have been con-
tinued, and for the past six months 12,484 tons, aver-

aging 28 63% lead and 16 oz. silver, was sold to the

Broken Hill Proprietary. H. Voss Smith, the man-
ager, states that, though no measurements can be
taken, the probability is that the mine will yield a
steady supply of carbonate for some time yet. The
income for the half-year was £51,799 from ore and
£4850 from accumulated slime. After provision for

taxes and depreciation .the divisible profit was £29,022,
out of which /1500was paid as interest on preference
shares, being 5% on £3Q,000. and £10,000 as dividend

on the ordinary shares, being 4% on £125,000. The
sum of £10,000 has been placed to reserve against any
fall in the price of metals.

Broken Hill Block 10.—A vear ago we recorded
that the lead concentration plant at the mine belong-

ing to this company was being reconstructed on lines

recommended by George Weir, the manager of the

North Broken Hill mine At the same time we men-
tioned that O. B. Ward, the new manager, had made
a reduction in the estimate of ore reserves and tailing

dumps. For the six months following, the onlv re-

venue of the company came from the sale of zinc tail-

ing sold to the Amalgamated Zinc (De Bavay's). The
report for the half-year ended September 30 shows
that the new mill started in March, and that during
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the lode is much smaller than in the upper levels. The
new orebody discovered at the boundary of the Cen-
tral mine and the Block 10 mine promises to be of

great importance. The development of this orebody
during the past half-year has been done entirely from
the Central mine, by courtesy of the owners, the

phide Corporation. A drift 93 ft. long at the 500-ft.

level, in the Block 10 property, contained ore aver-

aging 14 1 inc, and 3 7 oz. silver ; and
cross-cuts proved the lode to be 19 ft. wide. The ac-

counts for the half-year showed receipts £80,168 from
the sale of concentrate, and £10,645 from the sale of

tailing and slime. The profit, after allowance for taxes

and depreciation, was £36,049. Out of this, £10.000
was paid as dividend, being 2s. per £10 share on a
capital of £1,000.000, and £20,000 was placed to re-

serve to provide for the possible fall in the price of

metals.
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Mount Lyell Mining & Railway. —The report of

this Tasmanian copper company now issued covers the

half-year ended September 30 last. It shows that the

inines had recovered from the effect of the strike of a
year ago, and in reading it we have to remember that

since the close of the period the disastrous fire has
caused a stoppage of operations. During the period.

74,724 tons from below and 21,523 tons from the

open-cut were raised from the Mount Lyell, and 58,913

tons from the North Lyell. The yield in the furnaces

the current half-year's produce,'2128 tons was sold at

an average of £81 per ton, leaving 996 tons still on
hand. The accounts show an income of £309,937
and a divisible profit of £106,749. Of this, £75,000
has been distributed as dividend, being Is. 3d. per/1
share. In order to provide hydro-electric power, an
installation is being erected at Lake Margaret, and in

order to provide the funds, 100,000 new shares were
offered to shareholders at 25s. per share. Of these

86,739 have been subscribed. The chemical and

was 3161 tons of blister copper, containing 3124 tons

copper, 213,285 oz. silver, and 4316 oz. gold. The ore

reserve at the former was calculated at 2,361,182 tons

averaging 0532% copper, 1'96 oz. silver, and 0'54

dwt. gold ; and at the latter. 1,083,752 tons averaging

6% copper, 1'33 oz. silver, and 01 dwt. gold. An im-

portant step was completed during the half-year by
the purchase for £18,176 of the Lyell Comstock pro-

perty, which adjoins the North Lyell and contains the
continuation on the dip of the North Lyell lode. On
March 31, there was 1172 tons of unsold copper on
hand. This has since been sold for £78 per ton. Of

superphosphate business of the company is thriving,

all three works, at Yarraville, Port Adelaide, and Fre-

mantle, in the states of Victoria, South Australia, and
Western Australia, respectively, being kept fully em-
ployed.

Tasmania Gold.—This company was formed in 1903

by John Taylor & Sons to acquire gold mines near

Launceston, Tasmania, that had been previously work-
ed by a local company, These mines had been suc-

cessful until the great increase in the flow of water at

depth made it necessary to suspend operations. On
flotation in London large sums of money were provid-
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C l Heathcote, the superintendent, report that the

results on the 1370 (t level were disappointing, but

that those on the 1500 ft. level are encouraf

level east from the cross-cut had been driven

At ISO ft the lode branched on the hanging-wall and

the branch was followed for 171 ft The main lode

varied in width from 2* to 7 It . and the average content

from 13 to 45 dwt. ; while the branch vein varied from

l.J to 4 tt. m width and from 12 to 72 dwt. in content.

It is intended to continue sinking, not by any of the

shafts, but on the dip from the 1500-ft. level, owing to

the lode being in ground that is less wet. When 250

ft. has been sunk in this way a pumping station will

be excavated, ff the country round the shafts is dried

thereby, as is expected, further sinking of the present

shafts will be undertaken. The new installation of

electric pumps is expected to cost £20.000. The funds

would be provided out of the uncalled capital, Is. 6d.

per share, totalling £37.500.

Rhodesia Broken Hill Development.— In our issue

of August last we gave particulars of the group of

mining companies under the general control of the

Northern Copper (B.S.A.) and the Rhodesia Copper
companies. The Rhodesia Broken Hill is one of this

group, and it was formed in 1904 to acquire lead-zinc

ore deposits in Northwestern Rhodesia, 374 miles

north of the Victoria Falls The deposits are exten-

sive, but the commercial beneficiation of the ore is so

far an unsolved problem, owing to most of the ore so

far exposed being oxidized. The report for the year

ended August 31 last shows that experimental work

has been continued on both classes of ore, that is, in

which lead and zinc predominate respectively. It lias

not been found possible so far to prod uce a concentrate

that would stand the cost of freight to Europe, and

any complete smelting or treatment plant erected on

the spot would involve a greater initial expenditure

than the board consider warranted. At present, in-

vestigations are being made with a view of obtaining

a lead concentrate sufficiently low in zinc to enable it

to be treated locally in an ordinary lead furnace. The
capital of the company is £156,253, of which £14,241

was issued recently to option holders

Bwana M'Kubwa Copper. -This company also be-

longs to the Northern Copper (B.S.A.) group men-

tioned in the preceding paragraph. It was formed in

1910 to acquire a large copper deposit to the north of

the Rhodesia Broken Hill, and close to the border of

the Congo State. Above the 350-ft. level, 120.000

tons of oxidized ore averaging 14% copper, and 700.000

tons of lower-grade ore averaging 5%. have been

proved. The 450-ft. level is in sulphide ore, which

averages 3 ft. wide and 5% in content, though suffi-
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port now issued covers the year ended June 30 last and

shows that the development has been unsatisfactory

owing to faulting in the lowest levels, [thastx

I'd advisable to acquire additional adjoining prop 1

1

and the Wonderland and Chimborazo have been put

i purpose 100. 000 new shares, i each

i i e been created ; 35,000 of these and £10,225 in cash

it, lobe paid for the new properties ; 20, 000 share ind

£5000 cash are being allocated for the probable put

chase of another property, the Danga The remain-

ing 45,000 of the new shares will be held in reserve.

During the year under review, 29,929 tons of ore

aging 11} dwt. was milled, yielding by amalgamation

and cyaniding gold worth £60,703. The metallurgi

cal plant consists of Chilean mill and Foi wood-Down
pans, and sand and slime plant. The working cost

54,827, and after the payment of London expn, ,

allowance for depreciation, the net profit was re-

I at £1397.
Hay Gold Mining.—This company belongs to the

Wed group and was formed in 1910 to acquire a gold

mine of that name, and its equipment, situated in the

Mazoe district of Southern Rhodesia. The plant now
uns 10 stamps, 1 tube-mill, and vacuum filter

Unfortunately the ore deposit has been a disappoint-

ment, and on November 9 last, the mill was stopped

owing to the exhaustion of the profitable ore The re-

port for the year ended June 30 shows that 15,509 tons

of ore was treated, yielding gold worth £18,878; in

addition 4836 tons of accumulated sand and slime

yielded £7572, bringing the total yield to £26,4 <<

I he profit was £8296, which was carried forward. The
future policy is now under consideration.

Swaziland Corporation.—This company was n

tered in the Transvaal in 1898, by Lewis & Marks, to

acquire a number of properties in Swaziland and in tin-

Transvaal Mm. nroperties have since then passed

through the scope of operations of the company ["hi

report for the vear ended September 30 last show-, thai

development has been done on many of the properties,

but principally on the Forbes mineral concession in

Swaziland 6. F Heath was sent out to make a

special investigation of the gold and tin deposits found

in this tract It was found that development in depth

of the Forbes Main Reef gold mine would involve too

great an expenditure, so the work was stepped. Atten-

tion is now being concentrated on the development of

the Ivanhoegold property, and to an alluvial tin pro-

perty. The capital of the company is £200.000.



FEBRUARY, 1913 53

Witbank Colliery.—This company was formed in

under local laws, to acquire coal-mining lands m
the Middelburg district of the Transvaal, situated 90

miles east of Johannesburg. S C. Thomson is consult-

ing engineer, and J. K. Addie is manager, succeeding

the late H. L. Tamplin Lewis, who had been in cb

from the beginning. The sale of coal commenced in

1898, and the output gradually increased until 1909,

since which time the figures have been fairly regular.

There are two main workings, the Witbank and the

Uitspan. During the year ended August 31, the for-

mer produced 538,060 tons, and the latter 20N.563

tons, making a total of 746,623 tons. The company
does not publish a revenue and expenditure account,

but announces that the profit to the credit of this

account for the past year was £73,994, and that the

dividend paid absorbed £63,000, being at the rate of

30 per cent

profit of £9789 on farming operations. The expenses

of administration, interest on loans, and debenture in-

terest totalled £26.183, and £7482 was allowed for de-

preciation. The net loss for the year was £17,206.

Of fin River Gold Estates.— This company was
formed in 1900 to acquire dredging rights over 40

miles of the Offin river, in West Africa Additional

property was afterwards acquired, bringing the length

of the river rights to 158 miles. The company also

owns a tin-gravel concession in Nigeria. The pro-

duction of gold has been continuous since 1904, but

no profit has yet been made. The report issued in

December last covers the year 1911, and shows that

the output was worth £23,340, a decrease as compared
with the two previous years. The fall is explained by
the sinking of one of the dredges by striking a rock

while being moved from one position to another. The
cost of repairs to the other two dredges was also con-

PART OF TRANSVAAL AND
RANGE FREE STAT E

nq principal coal centres
Vereeniging , Springs, Witbank.

"3reyten.Vierfontein.etc.

Scale of Miles

Vereeniging Estates.—This company was formed in

1897 by the Lewis & Marks group for the purpose of

acquiring an estate at Vereeniging, part of the estate

being north of the Vaal river and in the Transvaal, and
part on the south, in Orange Free State. The Cornelia

colliery on the south side is being worked. At one
time it was intended to erect an electric generating

station for the supply of power to the Rand, but sub-

sequently the scheme was amalgamated with that

of the Victoria Falls & Transvaal Power Co. The
Vereeniging company subscribed for 150,000 preference

shares in the Victoria Falls Co., and secured a con-

tract from the latter for the supply of 120,000 tons of

coal per year. The report of the Vereeniging com-
pany for the year ended September 30 last shows that

the output of the colliery was 313,724 tons as com-
pared with 300,351 tons the year before. The profit

was £3499, which was less than the year before, a fall

accounted for by the expenditure on improvements
connected with hauling The sinking of one of the

shafts at the Camp pit on the north side of the Vaal

river has been completed and the other shaft is in

hand. This pit is close to the Victoria Falls power-

station, and to the works of the recently organized

Union Steel Corporation. The company also had an
income of £3170 from rents and royalties, and made a

siderable The total expenses, including debenture

interest, were £27,983. and after including sundry in-

come £174, the debit balance for the year was £4469.

The issued capital consists of £252.917 in ordinary

shares and £30.000 in preference shares ; and there

are £24,000 debentures F. N. Best is chairman of

the board, P. A Westcolt is manager at the Offin

river, and George Bailey at the Nigerian property

Northern Nigeria (Bauchi) Tin Mines.—This com-
pany was formed at the beginning of 1910 to acquire,

from the Anglo-Continental Mines company, the

N'Gell Areas, in the Bauchi district of Nigeria, to-

gether with prospecting rights over a large tract.

Since then an interest has been bought in the Gurum
River (Nigeria) Tin Mines company. The repon for

the 15 monthsended June 30 last, shows that 386$ tons

of concentrate was won by calabashing, and 363i tons

sold. The cost of production was £30 7s. 2d per

ton, and of royalty, freight, etc., £34. The receipts

from the sale of concentrate were £4S,553, and the

divisible profit £24,172. The paid-up capital of the

company is £97,226 in ordinary shares, and £l 11,810

in 10% preference shares. It is proposed now to pay

the dividend on the preference shares up to June 30

last. The engineers' reports show that calabashing

will have to be continued at present, for the transport
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drill. In the meantime, con-

tinued, with an estimated output of 4 to 5 tons of con-

centrate per month Tile report now issued ,

the period from the inauguration of the company to

March 31, 1912 During ilns time, 160 tons of tin

concentrate was recovered, the sale of which brought

an income of ^12,339, after royalty and freight charges

were d< ducted The net balance of profit was ^940.

Gel Tin Lode & Alluvial.- This company was
formed in 1910 to acquire from the "- in al-

luvial tin property in the Bauchi district of Northern

ria, close to those of the Naraguta and Jos com-
panies, together with options to purchase tin-lode pro-

perties. The directorate includes the names of P. G.

Hamilton Carvill and G 0< bs, and the report on the

property was made by II W. Laws The report for

the year ended December 31 last shows that both

these properties were speedily abandoned, and that

£10.000, part of the payment for them, has been re-

funded. Since then another property has been ac-

quired. This adjoins the property of the Malayan
Tin Dredging Co.. one of the Tronoh group. It is

situated on the Kampar river in the State of Perak.

Boring operations have showed that the deposit is

from 30 to fO ft. deep, and arrangements are being

made to acquire an area up to 500 acres. The ground

is now being examined before the negotiations are

completed
Cobalt Town Site Silver.—This English company

was formed in 1906 to acquire the whole of the share

capital of a Canadian company of a similar name in-

corporated six months earlier. The mine is in the

centre of the Cobalt district. It was worked from

1906 to 1909. and reopened in August 1910 The re-

ports of the two companies now issued cover the year

ended October 31 last, and shows that after a long

period of anxiety the mine has arrived at a highly

satisfactory position. Previous adverse balances have

been wiped out and large dividends distributed. I lur-

ing the year, 24,974 tons was mined and sent to the

Northern Customs concentrator, estimated to contain

27ioz. silver per ton. The total recovery was 576,671

oz", or 84% The sales to the smelters consisted of

the following : High-grade ore 415 tons, containing

1, 127,982 oz., 725 tons concentrate containing 444,058

oz., 225 tons slime containing 18.812 oz., and 330 tons

iow-grade ore containing 38.766 oz., total 1695 tons

containing 1,629.619 oz. The amount received by the

sale of these products was S975.207. The profit at the

mine after concentrating and smelting charges were

paid was §619,223. Out of this 595,000 was paid as

royalty and 839,687 for administration. The dividends

paid by the Canadian company totalled $471,000,

equal to £96,615. Of this /.'46.913 has been distri-

buted by the London company, being at the rate of

25% on the issued capital less income tax, and £40,642

has been carried forward. Developments at the mine
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company I lie recent development lias given good
results Though the amount of ore disclosed is

great, its richness is i ile. During the year

us of high-grade ore was shipped, assaying 4711

oz silver per ion, and 368 tons of lower grade ore

perton. The ore blocked out an

ore ready foi shipment have a total content of ah m
U00 oz, The sale of ore brought an incon

8190,534, alter the payment of smelting charges, and

the net profit was 8120.665, which was carried for-

ward.
Tominil i Mexican) Mining.—The mine belonging to

this company has severely sullen d at the hands of the

revolutionists and has been closed since July,

company was formed in 1906 to acquire, from M
Parry Gosset, the old San Felix silver-gold mine in

the Tamazula district of Durango. We recorded the

history of the mine in our issue of February 1912, de-

tailing the various changes in management and con-

trol, l'earse, Kingston & Browne have recently been

the consulting engineers, and H. Cribb was local

manager until the mine was closed. The report now
issued covers the year ended September 30 last. For

'

the first nine months of this period, until the closing

of the mine following the damaging attacks by bandits,

the amount of ore treated was 8264 tons, which yield-

ed bullion worth £37,750. The extraction by cyanide

was efficient, 95% of the silver being recovered. The
net working profit was £4446, which has been credited

to the mine-development account. Development was

hampered throughout the year, but what little was

done revealed profitable ore. As regards the future,

the directors are contemplating leasing the property to

tributors.

Avino Mines.—This company was originally form-

ed in 1899 to acquire a mine in Durango, Mexico, con-

taining complex ores of lead, copper, silver, am!

It was reconstructed in 1903 and 1909. R. H Jeffi

now the manager, and Hooper, Speak & Co. are the

consulting engineers. The report for the year ended

June 30 last shows that operations were continuous in

spite of the revolutions, though transport was often

suspended, and the cash and accounts had to be kept

at the citv of Durango. The amount of ore raised was

16,288 tons, of which 9092 tons was sold to the smel-

ters, 300 tons added to the ore dump, and 6896 tons

discarded. The ore sold averaged 305% copper, 15

oz. silver, and lj dwt. gold. The sales brought an in-

come of £29,543. The expenditure in Mexico was

£26,4V5, and other expenditure and allowances for de-
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preciation and development brought the balance of

profit and loss to the wrong side to the extent of £14.
10s. 2d. During the last few months, tests have been
made with the Murex magnetic process, and a^ the re-

sults have been satisfactory, a single unit has been
ordered.
Wolfram Mining & Smelting.—This company was

formed in 1909 to acquire, from the Buitenlandsche
Bankvereeniging of Amsterdam, a number of wolfram
mines at Silvares, Portugal. These mines had been
worked by a local company for some years, and on the

formation of the English company, additional capital

was subscribed for the purpose of extending operations

and building additional dressing plant. Reports were
made by J. D. Kendalland J. YV Anderson. Particu-

lars were given in our issue of September 1909. The
report now published covers the year ended September
30 last. During this time, 21,046 tons of ore was
mined and milled, together with 2509 tons of old tail-

ing. The amount of concentrate produced is not

stated, but the income from its sale was £29,337. The
net profit after allowance for depreciation was £8416.
Out of this, £6000 has been distributed as dividend,

being at the rate ol 7|%, and £1500 has been allocated

for development work. An aerial ropeway has been
erected during the year, and the available area for

mining operations thereby considerably extended.
The development at the mines has continued to expose
ore, though the veins are variable in content, and not

easy to follow.

Renong Dredging.—This company was formed in

1908 to dredge for tin on flats adjoining the Renong
and Pak Chan rivers in the Western Siamese States.

A Werf-Conrad dredge started operations in the early-

part of 1910. The property was inspected by E. T.
McCarthy, who is on the board. Frank Nicholls is

manager, and during his present leave of absence, A.

H. Handman is in charge. F. W. Payne & Co. are

the consulting engineers The company commenced
the payment of dividends eighteen months ago. The
report now issued covers the year ended September 30
last. During this time, 682,986 cu. yd. of gravel was
treated and 267j tons of tin concentrate recovered.
The output would have been greater had it not been
for a breakage in the machinery, whereby nearly a
month's time was lost. The sale of concentrate
brought an income of £35,376, or about Is. per cu.

yd. ; while the working cost including royalties was6d.
After the allowance of £4373 for depreciation, the net
profit was £12, 132. Out of this, £6250 has been paid
as dividend at the rate of 25% on the preference
shares, and £1632 on the deferred shares being at the
rate of 40%. Negotiations are in hand for the pur-

chase of a large additional tract of ground immediately
adjoining, and the prospects there are so good that a
second dredge has been ordered.
Tongkah Harbour Tin Dredging.—This company

was formed four years ago at Hobart, Tasmania, for

the purpose of dredging tin-gravel on the sea-shore on
Tongkah Island, off the coast of the Siamese Western
States. We gave details of the venture in our issues

of July and October, 1910, and recorded the fact that

experts had widely differed in their estimates of the
value of the deposit. The first yearly report, issued a
year ago, proved that the deposit was profitable. The
second report now issued, covering the year ended
September 30 last, shows that the prosperity has been
continued. The amount of gravel treated was 3, 157,549
cu. yd., as compared with 2,217,343 cu. yd. the year
before. The produce was 1385 tons of tin concentrate,
as compared with 1142 tons. The average yield was
just under 1 lb. percu. yd., as compared with 115 lb.

The receipts were £153,465, being £110. 16s. per ton,

or lljd. per cu. yd., as compared with £117,487,
£l02.15s., and 12jd. The working cost was £53,884,
and £26,482 was paid as royalty or spent in work re-

quired by the Siam government as part consideration

for the concession. The working cost percu. yd. was
4d., as compared with 4id. the year before. The total

cost was 6d. The divisible profit was £80,366, and

(o8AV6/<0M
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CAMBOO'A

5cait or M//es

Tin-Mining Districts of Siam <nt<l Malaya.

£84.563 was distributed as dividend, being at the rate

of 55 per cent. Four dredges are at work, two built

by Werf Conrad, and two by William Simons & Co.
Pengkalen.—This company was formed in 1907 by

James Wickett, o( Redruth, to acquire a tin-gravel

property at Lahat, in the state of Perak, Malay Penin-
sula. Osborne & Chappel are the managers. Oper-
ations commenced in 1909, with monitors and floating

barges, and the yearly output of black tin has been be-

tween 300 and 400 tons. Owing to the high price of

fuel, shallow ground, and influx of water, the cost has
been great, and no dividends have been distributed.

During the past year, the remaining 10.000 shares have
been issued as preference shares, bringing the total

capital to £100,000. The report for the year ended
September 30 last shows that three barges were at
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Treburland Wolfram & Tin. — This company lias

l>een acquire an outcrop properly on tin-

edge of Bodmin Moor, 9j miles from Launceston and
H If north Cornwall. \\

I

chairman of the board of directors. The capital is

/'50.000. divided into 60.000 preference shares of 10s.
til,000 ordinary shares of equal denomina-

tion. The purchase price is the whole of the ordinary
shares and £3000 cash ; 40,000 of the pi hares
are now on offer and the remaining 20,000 are being
kept in reserve riting has been secured for

30.000 of the shares offered. The reports on the pro-
perty have been made by H I '.nan Pearson and E. W.
Wetherell. From these it appears that five lodes have

i on the surface, and three of them tested by
d open-cuts A prospecting shaft has been sunk

50 ft on the ' Main ' lode in ore that is high in wolf-
ram. An adit is being driven. It isestimated, buton
what data is not quite clear, that down to 100 ft the
reserve is at least 50,000 tons averaging 1 % tin oxide
and 3% wolfram This property was the Wheal An-
nie of former days, when wolfram was a valueless
article.

Falmouth Consolidated Mines.—This company
formed in 1907 by the Schiff group to purchase the
Wheal Jane and other old tin mines, situated a few miles
southwest of Truro, Cornwall These properties had
been worked in earlier days, but the low tin content
and the large amount of pyrite present had caused
their abandonment. The preparation of the concen-
trate for market by the necessary elimination of the
iron has caused the company much anxiety and re-

search. As was recorded in this magazine for October
last, the roasting of the concentrate is now done in

Humboldt furnaces, and the iron oxide produced sub
sequently comminuted in a tube-mill, so that it can be
readily removed by further concentration processes,
the tube-mill being so arranged that the tin oxi

not crushed any finer. The report of the company
now published covers the fifteen months from April 1,

1911, to June 30. 1912 Figures for the total amount
of ore crushed and the yield therefrom are not gi\en
ft is stated that, during the first 13 months of the
period, 20 stamps were at work, and that 140J tons ol

concentrate produced sold for £14,727. For the re-

maining 3 months and during the next 5 months, after

the conclusion of the period under review, 40 stamps
were at work, and the yield of tin concentrate was 200
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TRADE NOTES
Most <<< the trade publications mentioned in tins

column are available for distribution and the
manager i>i The Mining Magazine will be
pleased to secure copies for persons inti i

Head, Wrightson & Co's. mosl recenl
i

mi:

etails and specifications ol the Nissen
Stamp Pro pecting Plant, which is something more
than the usual makeshift affairs of thi in

Thompson & Co., of Castli i, are
known to many et lei is the designers and manu-
facturers ol gravel pumps Their new catalogue de-

irate units as well as < [eti dredging
and bydraulicking plant.

The Sturtevant Engineering Co. have just publish-
ed catalogue No. 1551, which presents the usual at-

tractive appearance of the other catalogues of this

firm, and describes their crushing, grinding, screen-
ing, and concentrating machinery

The Hardinge Conical Mill Co. announce l irders for

two 8-foot Pebble-Mills from the Unite & Superior
Copper Co., anil three of the same size for the I on
monwealth Mine of Arizona. This company has
opened a London office at Salisbury House. J. C.
Farrant will ai i in an advisory capacity concerning

ical details of mills controlled by the Hardinge
company

R. Wolf issue a I

' dogue describing by
means of thoroughly well-chosen reading matter,
coupled with numerous and excellent illustrations, the
points of advantage to be derived by n I heat-

ed Steam Locomobiles. These machines comprise in

one unit acompleteself-contaiiii- Power Plant
requiring minimum floor space and li^ht foundati n

without necessitating complicated brii k work or a ca-
pacious building The main point of interest to i

neers is the high percentage of efficiency and fuel

economy The manufacturers make claims which
might at first glance appear impossible, but forth'- fact

that they create confidence in their statements by-

guaranteeing the quantity of steam that can be pro-

duced from each pound of coal used per brake horse-
power hour. By adjusting the fire-box, any kind of

fuel can be utilized, including waste products such as
sawdust, chips, and husks. Over 6000 of these ma-
chines are in use.
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SANDYCROFT LTD
CHESTER and LONDON.

MANUFACTURERS OF MINING
AND ELECTRICAL MACHINERY.

ROBESON DAVIDSON PATENT

Centrifugal Sands & Slimes

Pumps. SE.ND
FOR PANIPHUE.T

STAMP BATTERIES.
SPECIAL FORGED STEEL
SHOES and DIES.

ORE CRUSHING and

DRESSING MACHINERY.
BREAKER PLANTS.

WINDING ENGINES all sizes.
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COBALT TOWN SI II. SILVER
MINING CO. OF CANADA, Ltd.
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man, in moving the adoption ol I
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fficul-

I ure with confidence.

It wa in future to maki
nit-;, winch, ni future, would be brought

up to September 30 *1 This

would avoid holding thi during the Christmas
period and would also enable their Canadian col-

!
' .tuivs had now been

ml Divi lends paid iliirnin the year spoke lor

themselves, and the board had every confidence that

the returns (or the current year would considerably

exceed those of the last financial year They hoped,
within a few days, to declare a quarterlv dividend.

Mr.W K. P Parker said that it afforded Mr. Watson
and himself much pleasure to be with the shareholders

that day. They had a rather important announcement
to make, as, late last night, a cable had been received

that they had cut the big vein known as the X, on the

Town Site Extension property, at a distance of about

300 ft. from the end of the present drift, and from this

thev had, apparently, cut this vein 300 ft. further on,

just across the Town Site boundary, and it would ap-

pear to have a length of 600 ft. on that very large vein.

It was not only the largest vein thev had cut, but was
one of the largest ever encountered in Cobalt camp,
and for certaintv it was the longest vein which they

had on the mines at present. Last year he had ven-

tured the opinion that a dividend of 5% could be
steadily maintained, if not increased. These anticipa-

tions had been more than surpassed, and notwith-

standing the 40% paid during the year, there was still

a strong reserve in cash and quick assets As to the

progress at the mine last year, their weekly earnings

were at the rate of 25% on the capital of the com-
pany ; today they were between 70 and 75", Starting,

therefore, with a production of, say 70%, the Canadian
directors saw no reason why. during the present year,

profits could not be increased to something in the

neighbourhood of 100%. If that were so, they would
not only be able to increase their cash and liquid as-

sets, but there should be sufficient funds in hand to

pay substantially increased dividends. During the

past year, they had more than doubled their ore re-

serves, and expected to make still further progress.

During the year, they had mined ore producing

1,700.000 oz., and notwithstanding this, the ore re-

serves were practically 2.000.000 oz. Last vear. the

weekly production was practically 23.000 oz silver,

and they proposed to increase it graduallvto 30,000oz.

The figure of 30.000 was passed early in the year, and,

atthe present time, they were producing approxin

40,000. and the figures would, no doubt, be largely in-

creased.

Mr. J. P. Watson said that the board proposed in-

creasing the milling capacity by at least 50 tons per

day, bringing up the production to 200 tons per day
on the Town Site. Fifty tons extra did not seem very

much, but it would mean at least £2 per ton net pro-

fit, which would be £100 per day, or £30,000 for the

il the mine
lanimously

CASEY COBALT MINING CO.,

LTD
Tiii

i on January I

I ',.1 Sii Augustu III
i be i

and ai id that thai timi e con
pany was in .i far from
him pleasure to be able ti i tell

'• thai

not onlv had they turned the corner, l>ui were in a

ighly sound fins lil • l"

part of

and it was I
d.OOO

in convertibli •

. le mi ie, the rig] bad

been exercised to the exti < JS.XOO. thus leaving

only the trilling balance of /LOO, wl ubl

would also be convert! d very shortly, and when that

was done, the mine would be free from any debenture
indebtedness. The past year had been one ol i

struction and getting ready for big work. The de
velopnirni ..I the mine has been successful. With
increased ho u ity, I" ides the erection

mill to handle the low grade ore, they were now r<

to really do work and achieve steady production. I he

mine, which a year ago was in a far worse position

than Town Site was two years ago, was now in such a

state that this year they expected to pay a good divi-

dend, because not only had they good ore reserves,

but had a great deal of ore ready broken to hoist when
the new shaft came into use, which would be about

Mai h l.

Mr W R. P l'arker, the president, said that they

were looking forward to entering this year the ranks

of the first half-dozen or so of the big producing mines

of the Cobalt camp. Within six weeks from that

they would be able to commence a weekly output from

the mine, and they expected to commence with an out-

put of about 15,000 oz. per week. Once this fixed

weekly production was commenced, they believed they

would be quite justified in entering upon a dividend-

paying career, and they hoped and believed it would

be a long one. The outstanding feature of the year's

work was the discovery of the big vein known as No.

6, which was admitted on all hands to be one of the

most important veins ever discovered in the whole dis-

trict. The first car of ore taken out gave the pheno-

menal result of 5132.000, or about £26,000. Thai

established a new record as the richest car of ore ever

shipped from the Cobalt district, and possibly the

richest car of ore for its tonnage ever shipped any-

where. That vein had been developed by tl iro

adrift at the 210-ft. level, a drift at the 100-ft. Ii

and a winze from the 210-ft. level, and the engineer's

report showed blocked out on September 30 last 460

tons of high-grade ore in that vein, which, at an aver-

age of 3000 oz. of silver to the ton, should give silver

contents so far blocked out on that vein amounting to

1.218.000 oz.

Mr. J P. Watson, referring to the low-grade ore,

said that, as compared with the Town Site, the Casey
low-grade ore ran an average of 10 oz. to the ton richer

than the Town Site, or, say, 40% richer, and the low-

grade ore in the Town Site was very good. He
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thought their net earnings for the coming year on the
Casey should be from 35 to 40%. Their serious
problem was power. It was a hard matter to keep
their power at all sufficient for the mine, but they were
now investigating oil engines, and, if successful, the
cost of power production would be reduced.
The report and accounts were adopted unanimousK .

FALMOUTH CONSOLIDATED
MINES, LTD.

THE adjourned ordinary general meeting of the

shareholders was held on January 29 at Salisbury
House, EC, Mr. Horace Barrett (chairman of

the company) presiding.

The Chairman said that they had deferred the pre-
paration of a profit and loss account until there had
been a sufficiently prolonged run with the full plant.
The erection and setting to work of the three Hum-
boldt furnaces had proved of the greatest importance
in the successful treatment of the highly pyritic ores,

and, with the aid of these and the really efficient

fumes absorption plant, they had definitely overcome
all difficulties of recovering the black tin from the
concentrate, and, what was more, they were geitm^
an excellent percentage of extraction and realizing
very satisfactory prices a' the ticketings.

As regards the developments underground, these of
late had become of a very encouraging nature, and as
soon as the cross-cut to the Falmouth shaft had been
completed they would get into a position to open up
considerable quantities of payable orebodies down to

60 fathoms below the adit in the Green's ore-shoot.
It was gratifying to be able to state that the output
(or the four weeks ended January 17 constituted a
further record from the working of 40 stamps, show-
ing a production of over £1000 per week, from which
an approximate working profit of over {350 per week
was derived. As since the middle of last week their
full 60 stamps had been running they expected a fur-
ther considerable rise in the next lour-weekly output,
and they could, therefore, feel pretty confident that
the working profit at the rate of about £30,000 per
annum (as anticipated in the directors' report) would
be realized from the operations of the full plant from
now onwards. In consequence of their having de-
finitely proved the payable nature of extensive ore
deposits in the eastern portion of the company's pro-
perty, a greatly enhanced value was thereby put on
the similar—and in some sections much richer—ore-
bodies existing above and below the adit on the exten-
sions of the lode through the West Jane mine and the
greater portion of the Nangiles property for an ap-
proximate length of 2£ miles. The time was near at
hand when these important unworked areas would
have to be brought into the sphere of operations,
either by the installation of additional crushing plant
or possibly by the formation of subsidiary companies.

Mr. C. S. Goldman, MP., seconded theresolution,
and said he did not think he was indulging in undue
optimism when he said they would, with the new
machinery, be able to produce and crush 60,000 tons
a year for a yield of £71,000 worth of tin, which would
yield a profit of £26,000 a year.
The Chairman, replying to questions, said that,

with regard to wiping out the liabilities of the com-
pany, it was the directors' intention to issue bonds,
which would be offered to the shareholders.
The resolution was carried unanimously.

RENONG DREDGING CO., LTD.

THE fourth annual general meeting ol the Renong
Dredging Company, Ltd., was held on February
10, at 5, Whittington Avenue, E.G., Mr. Arthur

Forbes Nicol presiding.

The Chairman said that in the management of dredg-
ing operations they had the great advantage of having
Mr. E. T. McCarthy as a director and Mr. Payne as
dredge consultant. As their advisor when proving the
property, as well as when ordering the dredge, Mr.
McCarthy's knowledge of the ground led them to
choose an excellent type of vessel, and they had every
reason to be satisfied with the work of the builders.
Messrs. Werf Conrad, of Haarlem. The second dredge
referred to in the report had been ordered from the
same firm at a cost of £20,000, erected and delivered
at Renong, and he trusted they would have the same
complimentary remarks to make about it. The great
advantages in dealing with Messrs. Werf Conrad were
that they attended themselves to the erection of the
dredge in the East, that they delivered it afloat near
the property, and guaranteed its running for six

months. The output of tin ore for the twelve months
at 267 tons exceeded that of last year by only 26 tons,
but they hoped, barring accidents, to do better this
year. During the later months of the last financial
year, they bad along run in ground below what is re-

garded as the average grade, but their manager decid-
ed to take this in order to recover, on the return
journey of the dredge, a long strip of much higher
grade ground, which would otherwise have been sacri-
ficed. Since the close of the financial year they had
the benefit of this better ground, theoutput from Octo-
ber 1, 1912, to January 31 last, being 153 tons of tin

ore, against 98 tons for the same period of 1911-12.
The report made mention of the acquisition of the

mining rights over an additional area of ground, for
which they had ordered a second dredge. The
new ground adjoined the present property, and the
lease covered about 320 acres, in addition to which
they had been granted prospecting rights over a fur-
ther 1000 acres. A considerable portion of the 320
acres had been bored, with satisfactory average re-

sults.

The net working profit, after payment of all ad-
ministration expenses, was £16,502, or about £1500
better than for the year to September 30, 1911. From
the sum they had deducted the statutory amount of

£1700 as reserve for amortization of dredge, and had
allocated a total of £2670 to writing down property,
buildings and other capital items. The balance re-

maining, namely, £12,132, provided the fixed 15%
dividend on the Preference shares, already paid, and
also the further 10% dividend on the Preference
shares, and 40% dividend on the Deferred shares.
The motions to adopt the various resolutions were

carried unanimously.

WAIMTFFI ^ n experienced Engineer for the
II mil LIS Balkans to take charge of the
erecting and management of a large chloridizing,
washing and leaching plant for the extraction of

copper from brown-iron ore and pyrites. The
knowledge of either German or the French lan-

guage desirable. ReplyA.C , c/o Mining Magazine
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REVIEW OF MINING

INTRODUCTORY.—The general position has

improved slightly, but not so much as was an-

ticipated. In the Balkans the war dragsalong

and the combatants exhibit increasing signs

of insolvency. Janina has been captured by

the Greeks, but Adrianople is unconquered.

Pourparlers for peace are again being initi-

ated. European tension has been relaxed by

the promised demobilization of the Russian

and Austrian armies, but it has been revived

in the west by the raising of large loans for

military purposes in France and Germany.

For the moment, the financial stringency at

Berlin, the possible complications over Alba-

nia, and the uncertainty as regards the Mexi-

can position are factors making for depression.

In America the new President has been in-

augurated and the so-called big business in-

terests have accepted the change with com-

parative equanimity. On the whole, financial

conditions are healthy, but inactive. However,

should the Balkan war come to a sudden end,

as is daily expected, there would be an increase

of speculative activity in business generally,

and in mines particularly. The metal markets

are weak, by reason of the general check to

industrial expansion. Lead especially has

fallen enough to hurt Broken Hill. Copper

has been acutely depressed recently, but now

gives signs of recovery. Zinc is shaky, the

German syndicate being unable to maintain

prices.

Transvaal. — The first month of 1913

made a good showing in the gold and labour

statistics. The yield of gold, namely, 789,390

ounces worth ^3,353,116, is the highest re-

corded save that of March, 1912, when the

output was increased abnormally by extin-

guishing the reserves, valued at ^297,946.

In February the yield fell to 734,122 ounces,

worth £3,1 18,352, but it must be remembered

that February has only 28 days. Last year

was leap-year, so that this February, with

734,122 ounces, compares splendidly with

the 703,866 produced last February. The

daily output of the Transvaal is now 26,218

ounces, which is the highest recorded hitherto.

Even more encouraging are the labour re-

turns, showing a gain of 7572, as against the

January supply, and a total of 207,662 na-

tives employed on gold mines, as against

190,320 twelve months ago. Undoubtedly

the drought has driven the natives to work on

the Rand, but, no matter what the cause, the

relief from labour stringency will prove most

welcome to the mine managers.

Mr. R. C. Marriner, president of the Mine

Managers' Association, stated recently that

the revised schedule of wages would save

^"220,000 annually to the Rand, that great

progress had been made in allaying dust un-

derground, and that the operation of the

Phthisis Act had caused a dearth of skilled

miners, especially for development operations,

making it incumbent upon each company to

assume its share of training new men for the

work.

The board of the Brakpan Mines has de-

cided to increase the number of stamps from

160 to 200. The extent of the reserves and

the satisfactory nature of the developments

have long warranted such a course, and only

the scarcity of labour has stood in the way of

it being adopted. The prospects of an increase

in labour supply have recently improved.

Sand-filling has been in operation at the

Witwatersrand Deep since August. In the

north section of the mine, above the East

Rand dike, the sand is delivered through a

bore-hole, and in the south section, below the

dike, through a winze. The sand is taken

direct from the vats, and permanganate of
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1 1- added to ncuti.ili.-r the cyanide, rhe

of handling the sand at the surfai i

practically tin- same a- when it was sent t.>

the dump, ami the . ost .4 lowi i ing it into the

d. per ion. The advant

m connection with tin- incn

mine are, therefore, gained at ;i small expense.

Unusual interest attaches to the recent de

velopments at the Consolld.it. .1 Mam Reef.

The N vertical shaft intersected the Main

Reef series at 2365 ft. At this level a dike

has caused a small upthrow of the ' reef ' to

the north of the shaft, hut the displacement is

not sufficient to interfere with the general

scheme of development. In other directions

the ' reef ' has been proved to average 1 7
'

dwt. over 4 feet, and the prospects in the deep

portions of this property are, therefore, deem-

ed highly encouraging.

Operations at the Rand Klip, situated to

the east of Modder B. and belonging to the

Anglo-French group, have been suspended

owing to the failure to find profitable ore. De-

velopment had been started by two 5-com-

partment shafts, but only one of these was

sunk to the Main Reef series, which was in-

tersected at a depth of 1804 ft. in June last.

A large amount of driving was done in both

directions, but the best return was only 4 dwt.

over 20 inches, so the company has had to

admit failure.

The metallurgical plant at the Geduld is ex-

pected to be ready before the time originally

contemplated, namely, the end of May. De-

velopment continues to give satisfactory re-

sults. The main incline-shaft has reached

the horizon of the No. 3 level, which is 1000

ft. on the dip below No. 2. Samples at the

station at No, 3 level show an average of 1

2

dwt. over 48 inches.

Randfontein Central affairs are again to the

fore, by reason of the strictures passed upon

the former management by Mr. C. A. Fer-

guson, the most recent manager. He makes

some assertions highly damaging to the reputa-

tion of his pred ' ntil they h.i\<- had

a i haii' i" reply, it would l»- unfaii to ai

parte statemi nl .

I he Butl < now bein ailed at

the Randfonti in I Central, the \ an Ryn I >i

and the I ieduld, where the i pei day

will be 1500 tons, 900 tons, and .sen torn re

1 1 . ely. I he filtei also forms pai t of the

equipment at the Shamva mine in Kl di

Tin- continued impr i i ment in the returns

from the Meyei & Charlton must be gratify

ing to direi toi and shareholders alike. In

February the yield rose to 4-9s. lOd

and the profit for the month for the fin I
time

exceeded ^20,000. It wa < !0,073. The

northwestern development of the City Deep

on the Mam Reef Leader promises well for the

Meyer & Charlton.

The accident due to overwinding at the

Kimberley-Roodepoort shaft of the Roode-

poort United Main Reef company has not

proved so serious as at first feared, for hoist-

ing was resumed after a delay of only three

weeks.

Rhodesia.— The output of gold during

January was worth £220,176, as compared

with ^"218,661 in December. The continued

fall month by month since July last, caused

by the drought, has thus been checked. The

variations at individual mines present no point

of interest.

The Wanderer is noted for the low grade of

its ore, which is a banded ironstone. The ex-

traction is 8s. 6d., and the working cost 7s. 6d.

per ton. The latest report announces the dis-

covery of a body of ore 45 ft. wide, and aver-

aging 7\ dwt., "not reduced." It would be

wiser to adopt the usual plan of eliminating

some of the exceptionally high figures before

striking the average. In any case, other di-

mensions besides width are required before

the value of the discovery can be judged.

The Chartered Company's report is an in-

dex of industrial progress in Rhodesia. For

that reason it is important, and in some ways
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disappointing. The dominant feature was the

poor harvest, due to the drought. Mining

operations are said to have suffered from a

restricted supply of capital, caused directly

by an adverse money market, but, in our

opinion, traceable in part at least to a lack of

public confidence in the administration of

Rhodesian mines. This year several new

mining enterprises come to fruition and the

vield from them ought to be pleasantly felt.

The accounts presented with the report show

that the company continues to be more than

self-supporting, this desirable condition hav-

ing been attained two years ago. We note

with satisfaction that the development of the

land for agricultural purposes of all kinds is

receiving the close attention of the adminis-

trators. By the way, quite a number of min-

ing engineers of prominence in South Africa

have during the last year or two, left their

original profession and taken to farming, the

latest being Mr. Andrew Robertson, who did

such excellent work at the Wolhuter. The

Chartered shares have recently fallen on the

Stock Exchange from 27s. to 23s. 6d., for no

obvious reason.

We discuss the Globe & Phcenix affair on

another page. Mr. T. Blair Reynolds, the

chairman, met the shareholders informally at

Edinburgh on March 12, and promised to visit

the mine himself at an early date.

West Africa.—The output of gold, as

given by the Chamber of Mines, was practi-

cally the same in January as it was in Decem-

ber, namely, 34,857 ounces, worth £"144,262.

\niong individual gains we note the Abbontia-

koon, where an increasing tonnage is yielding

a proportionate amount of gold, the 9087 tons

crushed in January giving gold worth ,£"22,065.

The Prestea, Taquah, and Broomassie main-

tain a steady output. This can also be said,

fortunately, of the premier West African

mine, the Ashanti Goldfields. The dredging

companies did well. Indeed the only reces-

sions are those recorded by the Abosso and

Bibiani, the one decreasing ^ 2912 and the

other £"2622, as compared with December.

The Abbontiakoon is making a greatly in-

creased output of gold, owing partly to the

difficulties in clarifying the solutions having

been overcome, and partly to the stoping-

width having been reduced from 60 to 48

inches, consequent on the greater efficiency of

labour. The January returns show a yield of

48s. 7d. per ton, as compared with 41s. 7d. in

December and 36s. lid. in November. The

profit per ton was 20s. 3d., as compared with

9s. 8d. in December and 7s. 2d. in November.

As noted recently, the Abbontiakoon profit is

real, not phantasmal.

Mr. J. M. lies reports that at the Rayfield

large additional areas are being prepared for

sluicing. The road to Rahamma has been

put into excellent condition, suitable for the

motor-wagon, which is now on the way. The

use of this wagon will release much labour at

present employed in carrying, and make it

available for an extension of mining opera-

tions.

Material for the pipe-line at the Bisichi

property is commencing to arrive. Mr. J. C.

Penney reports that he has sampled 32 acres

since his arrival in October last, and has

proved the area to contain 682,440 cu. yd.

averaging 3'56 lb. per yard.

The Anglo-Continental report states that

the representations made by some of the com-

pany's former officials concerning the Jemaa
" have been almost entirely discredited by the

results of further prospecting and develop-

ment work." This would be a correct state-

ment if almost" were deleted.

AUSTRALASIA. — Unfavourable comment

has appeared in regard to the postponed publi-

cation of Mr. C. S. Herzig's report on the

Great Cobar. References to share transac-

tions on the part of an important group have

been made, but we know of no confirmation

of this rumour. However, the delay in issuing

the report to the shareholders was a blunder.
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Tin- Wesl Australian Government

made a big mistake in its treatment ol the

Mountain Queen, as disclosed bj th<

between the i ompanj

and the Premier. Aftei making its own ai

ments to obtain water at Is. 6d. pel

thousand gallons, the company is suddi

ordered to pui iter from the Govern

ment at a cost of 7s. pet thousand

this being the price charged at Kalgoorlie, 1 38

miles farthei inland. Su< h an overbeai ing and

unreasonable interference with legitimate min-

ing operations will hurt the State. Mr. J.

Scaddan, the Premier, undertake to investi

gate the matter on his return to Perth, but the

delay is not necessary, and it is highly im-

politic.

The latest news from the Mount Morgan

mine is to the effect that an entirely new

smelting plant is to be erected, to include all

the latest improvements in metallurgical

practice, and suitable for the requirements of

pyritic smelting. It was not possible to adapt

the present plant for this purpose satisfactor-

ily. The old chlorination plant has been dis-

mantled, and the silicious output treated b}

that method for many years now goes to

the smelter. The addition of so much silica

to the furnace-charge has the effect of slightly

increasing the cost of smelting, but the im-

proved extraction of gold obtained by the new-

method more than compensates. The mine

has a reserve of nearly li million tons of ore

averaging 3i% copper and 10 dwt. gold, and

nearly 2 millions tons averaging 2\% copper

and 5 dwt. gold. The bottom of the mine is

still in good ore. The direction of metallurgi-

cal operations is in the hands of men thorough-

ly experienced in the latest phases of copper

smelting.

The cabled summary of work done by the

Broken Hill Proprietary during thesix months

ended November mentions that the ore reserve

is estimated at 2 million tons, which at the

present rate of treatment will last for 10 years

;

thai the sti h U • >i zin< tailing awaiting

treatment amount to 1,150,000 torn ,

I he

direi I dei idi d t

rati "I extra* tion ol the ore and are instil

ing double shift I
i being that lai i

].i .hts i an be made bj treating theii ow n

ore than by using I heii melti rs Foi cu tom

wi ,i k. Some ol the i ustom contracts h

there! in ool beer rem v ed. We are in

formed that scarcity of laboui continues to

interfere with the operation of the zini distill

ing furnai < •
. ( >l the I

1

1 erec ted, only fom

or live are regularly at work. The produi

tion of spelter during 191 ! wa 1260 tons, and

of zinc-dusi -i tons. The total yearly capa

i ity of these furnaces is 10,000 tons. I h<

issue of new shares to provide the capital foi

the establishment of the iron and ste<l indus

try was not as successful as expected. I rii

applications for the 240,000 shares of 8s.

nominal, offered at £2, amounted to about

three-quarters of the whole.

The fire at the Consols mine belonging to

the Mount Elliott copper company is undei

control, but still smouldering. At the Mount

Klliott mine itself the orebody continues to

develop in an encouraging way below the 5th

level. At one time the outlook at this mine

was gloomy, but six months ago an important

discovery was made on the southwest cross-

cut on the 5th level. It is now announced

that, in the winze sunk 65 ft. from this level,

the last 7 feet contains ore averaging In

copper, and that the working is still in ore.

The Chillagoe company, with a multitude

of mining, smelting, and railway interests m

Northern Queensland, has had to raise addi-

tional capital once more. This time it is re-

quired for the development of its coal proper-

ties at Mount Mulligan, 30 miles. to the north-

east. A Government railway is in course of

construction to connect the coalfield with the

Chillagoe railway system. The company was

originally formed in Melbourne in 1898, and

the capital has been re-arranged and increased
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several times, but no dividend has yet been

paid. There is also a heavy debenture debt.

The latest purchase was the Einasleigh cop-

per mine. The financial scheme now com-

pleted involves the re-construction of the com-

pany, with an assessment of 3s. on each of the

1,175,000 shares of 10s. each.

Mr. A. H. Marker, the chairman of the

South Kalgurh, was able to give a highly

creditable account of his stewardship, and that

of his co-directors, to the shareholders at the

recent annual meeting. We do not wonder

that the shareholders gave their cordial sup-

port to the proposal whereby the South Kal-

gurh becomes amalgamated with the Hain-

ault, its neighbour to the north. This fusion

of interests should prove mutually satisfac-

tory, for it will thereby be possible to deve-

lop in a more satisfactory manner the Morty

lode passing through the two properties near

the western boundary. The scheme of re-

construction provides £"25,000 additional capi-

tal. The principal asset of the South Kal-

gurh continues to be the Lake View lode,

farther east, which does not pass through the

Hainault property. On the 1200-ft, 1500-ft,

and 1800-ft. levels the Lake View lode has

been much poorer than nearer the surface,

and the ore averages less than 6 dwt. per ton,

but the present indications at the 1800-ft.

level are more hopeful.

The final decision of the Great Boulder

Proprietary to not exercise the option of pur

chase on the Great Victoria mine comes as a

surprise, as it was supposed that the property

made an excellent showing. The later ex-

ploratory work indicated " a consistent de-

crease " in the assay-value of the ore from

the extension of the shafts and winzes."

This justifies Mr. Richard Hamilton in his

tardiness to close the deal, and shows the great

value of proper care in such matters.

CANADA.—Our correspondent at Toronto

sends the latest news from Cobalt and Porcu-

pine. In both districts a good deal of profit-

able activity is manifest. The finding of rich

ore in the Keewatin formation within the Mc-

Kinley-Darragh property is interesting, but

geological details are lacking. Developments

at the Casey Cobalt are giving excellent re-

sults. In the winze below the 160-ft level,

vein No. 3 is 6 in. wide, averaging 3000 oz.

silver per ton. On the 260-ft. level a new

vein, No. 5, has been found, 1 inch wide and

assaying 2000 oz. per ton.

United States. — Our San Francisco

correspondent sends an interesting letter. We
also publish an article on the Seward Penin-

sula by Mr. C. W. Purington- The Alaska

Gold Mines, built upon the old Alaska Perse

verance, is prominent among recent American

enterprises. It is the flotation of Hayden,

Stone & Co., assisted by Messrs. Holden and

Jackling. An adit 700 feet below the former

Perseverance workings is being advanced to

develop a lode 70 feet wide, of ore supposed

to average $1'50, and to be exploited for 75

cents per ton. It is a great venture, and

backed by brains, as well as capital.

MEXICO.—We discuss the position on an-

other page. In our Special Correspondence

will be found some excerpts from a letter

written, at the time of the last revolution, by

a well informed mining engineer residing at

Mexico City. He is sanguine of a change

for the better. Meanwhile the fighting at

Saltillo may affect the Mazapi! Copper Co.,

and the talk of a secession of four northern

states may cause anxiety to Anglo-American

mining enterprise in Chihuahua and Sonora.

The position is still obscured bv disorder, but

signs of betterment are apparent.

Confidence in the new Mexican regime is

indicated by the issue of the prospectus of the

Selected Mines of Mexico, with 100,000 shares

of £\ each, of which 33,330 shares are offered.

Dr. Hans Sauer is chairman and managing

director under an arrangement indicating con-

fidence in the enterprise, for his remuneration

is entirely dependent on the company's sue-
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I i ' nnj Bros acl as i onsulting

engineers, taking part payment in sha

Three properties are undei offei : the Leona,

in < >.i x .
i. a . I i, in El < >ro dis

and the ( >hio, at Pa< hi

Mr. K. T. Bayliss's most recent report on

the El Oro goes far to confirm the correctness

of the advice given by him, and accepted In

d rei tors, a - The resti i

of output has enabled the manager, Mr. A. 1".

M in, to accelerate development in the more

promising portions of the mine, with the re-

sult that fresh reserves of ore have been dis-

closed in the Somera claim and in the lower

workings of the old mine.

The latest news from the Santa Gertrudis

mine at Pachuca is to the effect that the lode

has been developed on the L9th level for a

length of 1650 ft., and that the ore is pn ii table

over the entire distance. Two new veins south

of the main lode have been found on this level,

and the average value of the ore so far dis-

closed is $25 per ton. It is not clear, how-

ever, whether the 19th level makes as good a

showing as the 17th and L8th. At the old

Camp Bird mine, in Colorado, a large vein,

containing 3 ft. of $25 ore, has been cut on

the 6th level, but, judging from past experi-

ence in the deeper portion of this mine, no

great expectations are warranted.

The decrease in the known resources of the

Esperanza has caused disappointment, but it

is in harmony with the forecast made by Mr.

II. A. Titcomb a year ago.

Russia.—At the Atbasar the developments

in the mine continue good. The machinery

for the smelter and railway is being assembled

at Djoosalee, on the Tashkent railway. The

talk of a consolidation of the Spassky and At-

basar companies is an intelligent anticipation

of events ; the consolidation, of course, will be

a family affair, as the control of both com-

panies is already identical.

The gossan outcrops in the Lake Baikal

district, undergoing exploration in the interest

..I the Sibei ian Synd i ate, an pron

one "i two shafts has penetrated tin- limonite

and ha cut rich ulphide < oppei ore. ["he

tUX, is I |"'< lid ill

I d in.

India, rhe yearly report ol the Nundy-

mfii ins the progn re] irl

issued during 0"- pas) year, and menl id in

urn i .
il iimns. to the effect that recent develop

mi iii h tve nol kepi p.n e with the extra* tion.

I mine passed througha lean zone a do i

years ago, and some "l il bours have

had similar expi rieni i
i. Charles II. Richards,

who followed his father, Hiomas Richards, in

the management, wi ites more cheei fully about

the latest work at 3050 ft. in Kennedy's sec-

tion, and at 2900 ft. in Richards' section.

Nevei i hi -less, the directors have considered it

advisable to reduce the monthly tonnage from

8300 to 7500.

The original mine in the Kolar district, the

Mysore, is still the most important, and it

continues on its uninterrupted way, still break-

ing records, after a life of 28 years. The yield

of gold for 1912 was ^904,079, just a trifle

better than the previous highest in 1909, 1910,

and 191 I , and bringing the total since the start

to '14,376,720. The amount distributed

among shareholders was ,£"381,250, or at the

rate of 125%. This is not actually the highest

dividend, for during the years 1904 to 1908

the distribution averaged ,£"40,000 more ; but

it has to be remembered that in those days

the money for extra equipment and the sink-

ing of new shafts was obtained by the issue of

new capital. The mine continues to respond

to development, and during the year the re-

serve has been increased by 37,629 tons,

standing on December 31 last at 1,337,998

tons, or 4 years' supply. Much money is to

be spent during the next two or three years

on the further sinking of the Edgar and

McTaggart vertical shafts, and also on tube-

mills and cyanide plant for treating the accu-

mulated sandy tailing. Negotiations are in
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hand for the acquisition of additional ground

on the dip from other holding companies be-

longing to the same group.

Cornwall.—The Dolcoath report for the

half-year ended December 31 provides several

'records.' The amount of ore treated (60,631

tons), the total receipts (^"1 19,487), the profit

(.£"46,569), and the average price received per

ton of concentrate {£\37. 10s.) are all the

highest: while, on the other hand, the yield

of black tin per ton is the lowest, being only

321b. The reduction in the working cost per

ton from 25s. 3d. to 21s. Id. is welcome; it is

due chiefly to the greater amount of ore

raised, and also to the efficiency of the new

hoisting and crushing plant. The report of

Mr. R. Arthur Thomas confirms in detail our

statement made last month to the effect that

developments at depth are disappointing.

The Cam Brea and Tincrof t has also a tale

to tell about a record low content of the ore

mined during the latter half of 1912, the figure

being 211b. black tin per ton. Mr. E. S.

King, who has introduced so many wholesome

reforms during the last eighteen months, and

provided the funds therefor out of revenue,

at the same time earning a divisible profit for

the shareholders, has not had fortune on his

side in the way of useful discoveries of high-

grade or even medium-grade ore. What

would have happened to the mine if the price

of tin had not been maintained continuously

at a high level, is more than even Mr. King

would care to contemplate. However, the

yield per ton is greater than that of two other

active mines, namely, East Pool and Falmouth

Consolidated.

The South Crofty is also passing through a

period of disappointing development, and at

the meeting of shareholders, both the chair-

man, Mr. Francis Allen, and the manager,

Mr. Josiah Paull, had the uncomfortable duty

of confessing that, in spite of vigorous explor-

ation, the ore recently disclosed had been of

low grade. The returns for 1912 showed a

decrease in the yield of all the metals, tin,

wolfram, and arsenic. The presence of specu-

lar iron has caused trouble in obtaining a high-

class wolfram concentrate, but Mr. Paull has

been able to remedy this. The high price of

tin was sufficient to maintain the total yearly

profit.

MALAYA.—The Tronoh tin mine suffers

periodically from heavy rains and consequent

landslides, and in spite of the exertions of such

an experienced engineer as Mr. Harry D.

Griffiths, the output consequently falls. It is

now passing through such a period of depres-

sion. During the last six months the monthly

output has been decreasing, and whereas the

yield of tin concentrate in August last was 280

tons, it was only 130 tons in February. In

November a serious fall of ground was re-

corded, due to the rain, and another occurred

in January. The report for February shows

that the heavy rain continues, and that the

landslides recorded above still interfere with

operations.

In our November issue we mentioned the

work being done by the Malayan Tin Dredg-

ing Co., with a Payne dredge, in the Kinta

district of Perak. The results obtained have

proved so satisfactory that two more dredges

have been ordered, and the necessary money

for their purchase has been provided by the

issue of 25,000 new £\ shares.

Peru.—Sluicingatthe Aporoma gold gravel

mine, in southeast Peru, started regularly on

February 24, after a preliminary trial in

December. A cable received on March 3

showed that 42,500 cubic yards had yielded

318 oz. worth ^"1300, or 7jd. per yard. Mr.

G. Allen Crane reports that he has sufficient

water-supply to maintain this output, but re-

commends the expenditure of /"2500 in rais-

ing the dams so as to increase the available

water. It will be remembered that the plant

was all in position a year ago, but that an un-

usually dry season postponed the commence-

ment of operations.
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OUR < I >MPLIMEN rS to the Ministei

Mines in British Columbia foi so

prompt a publication of mineral ^tati
I

\ -. many mining departments issue theii an

nual review within a month of the closi ol

the year. \ summary of this timely informa

tion i- given on anothei p i

Rl FORM m the method of selling Corn-

ish tin concentrate appears to be within

sight. Mr. E. S. King, for the managers, and

Mr. Gilbert Pearce, for the smelters, publicly

discussed the subject at the last Ticketings,

and eventually a committee of five managers

was appointed to confer with the smell

IN
R E< iARD TO a paragraph in our last

issue referring to the Bullfinch Proprie-

tary, we learn that the use of the term ' wild-

cat ' has given offence. 1 1 was employed by

us in the sense in which it is generally em

ployed in Western America, as a synonym

for a risky venture. An American operator

. talks about ' wild-catting ' when he takes op.

tions on claims in a new district. As the

Bullfinch Proprietary has a reserve of ore, to

treat which the mill has been erected, we with-

draw the term ' wild-cat,' and regret the use

of it in the paragraph mentioned.

Till. REMARKS made by Mr. H. F.

Marriott in discussing the Homestake

paper of Messrs. Clark and Sharwood, read

before the Institution, have been re-printed in

several technical papers ; and they were well

worthy of the compliment. Although late in

the day, we may point out that while the Black

Hills and the Rand may present many fea-

tures of resemblance, they are unlike in their

winters. The deep snow-fall and protracted

I weathi if Si mth I

i

dition having an impoi tant eflfei t upon the

ol mining.

OBJ I
i HON wa i madi al the I Hi

Phcenis m i ting, to the pn ei I a

ker on the board of the companj

Phis is a proper objection. Obviously brol i i

and jobbers, those who deal in shares, for

themselx es and i ithers, should not ha

access to information from the mine. If hon-

ourable men, it places them in an awkward

position as regards their advice to clients : if

not honourable, it gives them chances to mis

us,- information at the expense of shareholders.

In any case, brokers and jobbers are unlikely

to have the qualifications required for propei ly

administering the affairs of a mine.

OIK ENERGETIC contemporary The

Financial Tunes celebrated its 25th

anniversary on February 13. We tender

hearty congratulations. The leading financial

daily newspaper of London shows no signs of

decadence. In the matter of the East Rand,

Anglo-Continentai.and other lapses from pro-

per conduct in mining affairs, it has given

timely warning and effective advice. The

correspondence from Johannesburg is particu-

larly good. In many directions The Finan

cial Times has shown praiseworthy indepen

dence and has been enabled thereby to do an

important public service. We hope it

live long and prosper.

SUMP DISCISSION has taken place in

the press recently with regard to the

disposal of tailing resulting from the sluicing

operations in Nigeria. The Government some

time ago indicated certain rivers as permissible

166
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sludge-channels,' and gave owners of pro-

perties below a right of redrers. Hut these

rivers are not large, and except at flood -time

are not capable of carrying much debris. It

is probable that when extensive sluicing oper-

ations commence, the tailing question will be-

come acute. Already schemes are being con-

sidered for stacking tailing, as is done in other

alluvial districts.

LORD CLIFDEN is to be complimented

on the courage and sagacity exhibited in

his offer to provide the necessary capital re-

quired for the new crushing and concentration

plant at the Cam Brea & Tincroft. An en-

lightened landlord and owner of mineral rights,

heisfortunate also in having an excellent agent

in Mr. John Gilbert. It was due to these two

gentlemen that the clearance was made two

years ago, whereby a modern mine-manager,

Mr. E. S. King, was brought to the rescue of

an old but still promising tin property. Mr.

King has won his spurs, and has shown what

improvements and economies he could intro-

duce, even with the miscellaneous collection

of antediluvian rattletraps passing as a mining

plant. Now his backers are willing and anx-

ious to provide him with a proper equipment.

Would that some other ground landlords took

so direct an interest in their possessions and

had so keen a sense of their responsibilities.

As the farmer in one of Du Maurier's pictures

in Punch said at the' tenants' dinner, when

proposing the toast of the evening: "If some

landlords would do as our landlord do, there

would not be so many of them as do as they

do do"; halting language no doubt, but elo-

quent of purpose.

BY the annual publication of that useful

book of reference, ' The Directory of

Directors,' we are reminded again that the

duties of a trustee are assumed too lightly by

sundry gentlemen of whom a larger sense of

responsibility might reasonably be expected.

In 1912 seventeen men held 20 or more di-

rectorships in various companies. This scat-

tering of attention is incompatible with effi-

cient service and quite opposed to a serious

acceptance of the duties devolving upon a

trustee. However, even this anomaly is less

glaring than it used to be, for the time was,

not long ago, when as many as 40 director-

ships were held by several individuals playing

the part of financial administrators.

INTEREST in the proceedings at the

monthly meetings of the Institution of

Mining and Metallurgy would be greatly in-

creased if the president or secretary would

announce in an audible voice the names of

the several speakers. As it is, the whispered

inquiry is heard along the benches: "Who's

this?", only too often to be answered by

Don't know." We heard this query pro-

pounded at the last meeting, when Sir Thomas

Holland, Mr. James Mackintosh Bell, and

Mr. Lewis T. Wright addressed the meeting.

The scope of the Institution covers the whole

world, and the mining engineer is necessarily

a nomad. Consequently, on his return home,

he may not be acquainted with the personal

presence of many distinguished men whose

names and records are household words. We
venture to suggest that the presiding officer

at the Institution meetings should bridge this

gap for us whenever possible.

THE LAWr

of extra-lateral right, though

founded on the principle of justice to the

original discoverer of an ore deposit, is apt to

act preferentially toward the lawyers and the

expert witnesses. The very mention of the

name evokes visions of interminable lawsuits.

We have, therefore, nothing but the sincerest

congratulations to offer to the Le Roi No. 2

and the Consolidated Mining & Smelting Com-

pany of Canada for their wisdom in effecting

a compromise in connection with the conflict-

ing rights arising from their adjoining groups
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urns al Rossland, British Columbia, ["he

disputed ground l.n in the I a Roi No, pro

perty and it « • d to beli • to thi L
Roi property, purchased a yeai ago by the

Canadian company. Hie necessity for some

such readjustment ol interests was fully known

tors before the Le Roi prop*

sold to the Canadian company, and the

directors of the Le Roi No. ! were theiefore

not unprepared. Le Roi No. ! transfers por-

tions of the No. 1 and Josie claims, tog

with certain underground rights, to the Con-

ited, and in return acquires the Monita

The
i

n of the latter ground

will greatly facilitate the development of ore-

bodies in the northern end of the Le Roi No. 2

property.

WE ARE continually protesting against

the writings of untechnical men on

technical subjects, and drawing attention to

the absurdities and solecisms unconsciously

committed. But it is hopeless to pursue a

campaign for accuracy, if men of high stand

ing in the profession continue to make similar

egregious errors. A case in point is provided

by Mr. Louis D. Huntoon, now a consulting

mining engineer in New York, and recently

professor in Yale university. He states in

the ' statistical number ' of the Engineering

and Mining Journal that "II. 1". Marriott is

responsible for the introduction on the Rand

of a preliminary discarding of waste rock from

the mine ore by hand. The first mine to

adopt this method was the Village Main Keef."

All of which goes to show that our American

friends are not as well acquainted with mining

practice in other countries as they should be.

THE BANQUET celebrating the -'1st

birthday of the Institution of Mining and

Metallurgy was worthy of its coming-of-age.

More than 300 persons were present. The

president, Mr. Edward Hooper, was support-

ed by the Lord Mayor and Sheriffs of Lon-

di -". besides sundi j notabilil ii in i

i m 1
1
and

industry. In hi peech the I .ord Mayoi gave

9 I millions sin ling a • the 6 tmi.ilt ,1 valui - li

the world's gold production in 1912. We
wondei where hi obtained his figures ; the)

are probably correct within ( 1,000,000, as is

indii ated by the artii leon thai subjei I appeal

mil; on anothi i page. In his speei h he re-

ferred \o the expei iition that the Institution

would be granted a Royal Charter. This

mattei was also prominent in the i peech of

the President, who, after a felicitous reference

to the service done in the earlj days of the

Institution by The Mining Journal, of Lon-

don, proceeded to express the hope that Mis

Majesty in council would accord a charter

whereby the useful work of the Institution

might be furthered. This hope was echoed in

every subsequent speech. Assuredly, ii the

granting of the charter can aid the good work

now being done for the mining profession, it

is time that it were bestowed. The Institu-

tion has won its spurs. It deserves official

recognition, such as would be accorded by the

grant of a charter. When chartered it would

have a legal status and become empowered to

sue those who claimed membership falsely ;

it would, in the eyes of many, gain in dignity,

and be in abetter position to adopt a discip-

linary attitude in professional affairs. We
hope the charter will come in due course.

IN
A RECENT issue we mentioned that

Mr. Ben I [owe had introduced a new gold-

extraction process for treating the refractory

gold ore at the Gwalia Consolidated mine in

West Australia, and we now have pleasure in

reprinting in our Precis of Technology a paper

by Mr. Howe describing the process and the

methods for testing its applicability. The ore

is finely ground, mixed with a small propor-

tion of salt, and roasted at a temperature about

1000°C. The gold is volatilized as chloride,

and many other constituents of the ore are

also liberated. The fume is drenched with
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water, and the solution thus obtained contains

the reagents required to precipitate the gold

as a fine powder, which is recovered in a

filter-press. We take it that this process will

only be effective economically if the gold is in

a fine state of division. This is the form in

which it exists when disseminated throughout

pyrite or other sulphides. The details of the

process are described by Mr. Howe in his

paper, which is a model of lucid writing. The

Gwalia Consolidated ore has proved a stumb-

ling-block to metallurgists for the last few

years, because it is not only refractory but

low-grade. In consequence of its low tenour

the usual West Australian practice was in-

applicable, for the first cost of the plant and

the current cost of treatment would have been

too high. If the success that appears to be

in store for the chloridizing-volatilization is

realized in practice, the method will be attrac-

tive for the treatment of ores of high, as well

as of low, grade. A process based on similar

principles, known as the Pohle-Croasdale,

was tried in Denver ten years or so ago, by

the Metals Volatilization Company, and we

believe that its failure was due to the employ-

ment of a reverberatory hearth with rabbles,

and to the use of too low a temperature.

WE NOTE with regret that Mr. W. H.

Storms, State Mineralogist of Cali-

fornia, has been compelled, by the exigencies

of a pitiful sort of local politics, to resign his

position, for which he was so well qualified

and in which he was doing good service to the

State. The Board of Trustees, which includes

a number of mining men of the highest stand-

ing, has supported Mr. Storms, but it appears

that the Governor, Mr. Hiram Johnson, pre-

fers to regard the appointment as part of the

spoils of office. By dismissing two incom-

petent proteges of the Governor, the State

Mineralogist incurred his hostility, so he is re-

placed by a worthy young man who belongs

to the same Greek-letter fraternity as the

Chief Executive. The result is unfortunate.

No man of any standing is likely to take the

post, despite its sonorous title, so long as it

involves servility to a politician, even if he

does pose as a reformer. The episode is re-

grettable. California is a great mineral region

and deserves to have a bureau of geological

exploration. Yet the office of State Miner-

alogist has been disgraced, time and again, by

all sorts of pettifogging political chicanery

and pitiful graft of a kind only too familiar in

a State that until lately was boss-ridden and

railway-controlled. We had supposed that

the reform movement, of which Mr. Johnson

was a leading exponent, would turn over a

new leaf, but apparently that is too much to

expect.

HEALTH CONDITIONS have adirect

bearing upon the economics of mining.

Therefore we appreciate the investigation

made by Mr. Samuel Evans, the chairman of

Crown Mines. He has just been to Panama

to ascertain why and how that locality, once

notoriously insalubrious, has been rendered

healthy by the work of the American Canal

Commission. We do not wonder that any

thoughtful participant in the operation of

mines in South Africa should want to get the

latest hints on sanitation, for the statistical

comparison is significant. The record of mor-

tality per thousand is quoted herewith :

Panama 1 r . 1 1
1 - v . 1.1 1 Rhodesia

1906 45'53 33'11 61'5

1907 29'61 3171 57*6

1908 9'24 31*22 457

1909 7'91 32'18 477

1910 <S79 30'85 44'47

1911 875 2970 28"62

Even allowing for a reduction of about

in the Transvaal and Rhodesia figures, iwint;

to a different method of calculation, as against

Panama, the greater salubrity of the Canal

zone is remarkable. Mr. Evans concludes,

from the work done by Colonel Gorgas and
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Ins staff, that attention t" the housing, cloth

mg, aiul Feeding of the workers, 01 even im

ements in theii working and living con

ditions, is insufficient to combat disease. Not

only is the mosquito the bearei ol yellow fevei

and malaria, but lleas on rats spread the bu-

bonic plague, and dies disseminate typhoid

and other intestinal diseases. The fight against

insect-born diseases must be waged by exter-

minating the insects themselves. This

lesson that must be learned in every mining

. amp and industrial i entre.

MINING ENi
ought to make

[GIN E ERS generally

ke an effort to attend the

>gical Congress assembling in Canada

during August of this year. The meetings

will he at Toronto, but the chief feature of the

Congress will be the numerous and varied ex-

cursions to numerous localities of geologic in-

terest, including the principal mining districts

of the Dominion. The word ' geological ' may

tend to keep some of our friends from attend-

ing this convention, in the belief that it will

deal with matters largely outside their imme-

diate sphere of knowledge. This misappre-

hension must be dismissed, for one of the

dominant purposes of the Congress is to ex-

emplify and elucidate the application of geo-

logic research to mining operations. The idea

has been cordially endorsed by the principal

mine-owners, all of whom have promised to

extend the utmost hospitality, including facili-

ties to examine lode-structures underground.

Special trains and special boats are being

chartered for most of the excursions. The

Government, the (ieological Survey of Canada,

and the Canadian Mining Institute, are spar-

ing neither trouble nor money in preparing for

the meetings and the excursions. Even the

Yukon is to be visited, besides, of course,

Sudbury. Porcupine, Cobalt, Nova Scotia, and

other localities celebrated for their mineral

products. And everything is being done to

spare expense to the visitors, not the hosts. It

will be a long tunc before mining engineers

will have anothei sui h i hani e to make a tout

throughout the length and breadth ol Canada

undei conditions so plea anl ally and i

insii He 1 1\ e {<' hnii ally.

Till POSTM \S'I ER GE NERAL.an
swei ing .1 questii m in Pari iament, stated

ili u the number ol subi cril iei on the Po I

telephone in London was 81,381. No
separate account had been kept, so he said, ol

the number of complaints from subscribers,

but 17,1 26 letters had been received during the

yeai in connection with accounl foi local ser-

vices. We feel confident that the number of

iplaints must far exceed the number of

telephones, for a more irritating and inefficient

ice it would be difficult to imagine. It is

not surprising that the number of subscribe!

is so small, for the 81,381 in London com-

pares with 123,405 in San Francisco, and

I .ondon has a population about 14 times larger

than the City by the Golden Gate. As an aid

to business and as an instrument of social

communication, the telephone service of Lon-

don is a pitiable fiasco. We hope our repre-

sentatives in Parliament will shame the Post-

master-General into a real effort to improve

what is elsewhere esteemed an essential of

modern civilization.

Till; SCANDAL arising from the care-

less bestowal of honorary degrees by the

University of Bristol serves to direct attention

to the fact that such an honour means little

unless accompanied by a mention of the gran-

tor university. It reminds us also of the i b

surdity of speaking of the new president of

the United States as Doctor Woodrow Wilson,

i m i ourse, as a distinguished educator and as

the president of Princeton university he has

received doctorates of laws and of philosophy

from a number of universities. Again, as

Governor of New Jersey it is more than prob-

able that he would receive an honorary degree



MARCH, 1913 171

from the State university, if he had not already

received the distinction. The daily Press

speaks of him as Dr. Wilson, as if he were a

physician. Messrs. Taft and Roosevelt have

received honorary degrees, several of them,

and by the same token they also should be ad-

dressed as Dr. Taft and Dr. Roosevelt. In-

deed the use of doctor as a title is a silly pro-

vincialism. It is an honour if granted by cer-

tain universities ; but an absurdity when ac-

corded by others. It is an honour, to be re-

corded as a suffix ; not a title, to be expressed

by a prefix. Why not call a Master of Arts,

Master Jones ; or a Bachelor of Arts, Bachelor

Smith ? Because there are so many of them

that the handle to the name would be without

significance. The same argument applies to

the doctorate, when disjoined from the grantor

university.

THE ENGLISH INCOME-TAX of

Is. 2d. in the pound rests oppressively on

the foreign investor in mines outside the Uni-

ted Kingdom. The directors of the Mexico

Mines of El Oro, Limited, have taken steps

to avoid this impost on their Continental share-

holders by transferring their head-office and

the management to Paris, while retaining their

organization under English law and their regis-

tered office in London. Since the control was

wrested from the Exploration Company two

years ago, the proportion of foreign holdings

has continuously increased. Moreover, the

majority of directors are Frenchmen, and the

board meetings have been held in Paris. Ac-

cording to the celebrated De Beers decision,

the domicile of a company is the place where

the controlling brains are gathered together.

The De Beers company is registered under

the laws of the country in which the mine is

situated, and a large proportion of the share-

holders are residents in Continental countries.

Nevertheless, because the policy was con-

trolled by men having their domicile in Lon-

don, the company was declared by law liable

for English income-tax on the whole of its

profits. The Mexico company is in a position

to take advantage of the same principle in a

different way and is able to draw attention to

the vagaries of English company law.

IN
THE DISCUSSION as to the relative

advantages as the vanning-shovel and

chemical methods for estimating the metal-

lic content, recoverable or otherwise, of tin

ores, it is often stated that the chemical test

invariably reveals a higher content than is

indicated by the shovel. This is a hasty

generalization that occasionally brings trouble

in its wake, for the vanning-shovel catches

other minerals than cassiterite. We may quote

a recent case in point : A parcel of ore from

a Cornish mine was sent for assay by both

methods, and the vanning test gave a higher

figure than the chemical assay. Investiga-

tion showed that a substantial proportion

of the 'cassiterite' was chalybite, or carbon-

ate of iron. If reliance had been placed

solely on the shovel, it is obvious that the ore

would have been supposed to contain much

more tin than existed in fact, and that the

purchaser of the property would have been

the victim of one of the mischances of min-

ing. Thus, in the future, the word 'invari-

ably ' must be carefully avoided.

A READER of the South African Min-

ing Journal writes to that paper asking

whether pennyweights ' when abbreviated

should be written dwt.' or ' dwts.' He quotes

the usage of this magazine for dwt.' and that

of the Soutli African Mining Journal for

' dwts.' In reply, the editor of our contem-

porary at Johannesburg says :
" Abbreviations

have acquired plurals through custom and con-

stant usage. For instance, one writes 1 oz.

and 20 ozs. Where more than one penny-

weight is in question we should always write

pennyweights and abbreviate as dwts." To

most of which we venture to demur. Oz.'
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and ' dwt." are .n symbols for, not

abbre\ ial e ' and ' pennj weight.'

" They ha i ed abbre\ iations by ui

temporal y. \\ hat

usage! Editors should lead, not Follow, in

the S me persi ins not wholly

de\ ''ul of education have been known to speak

and v stratas.' Is tins illiteracy tobe

standardized b sseditors? Who
de ? It i> stated that " one writes 1 oz.

and . ... should always abbre\ i

ate pennyweights as dwts." The indefinite

pron tun stands for tlie generality of people,

but these have none of tin- discrimination re-

quired for a decision in such matters. ' We'
ir the editor of the South African

Mining Journal, a gentleman who apparently

cares about as much for precision as 'one.'

A chimera ruminating in a vacuum would be

as good an authority. Surely the best usage

is that of people who apply an understanding

knowledge of words to a loving care in the use

of them.

IN
WRITING, some time ago, concerning

future sources of energy for industrial pur-

poses, comparing the relative prospects of oil,

coal, and water-power, wehazarded the opinion

that the almost limitless resources of Scandi-

navia might at some distant day become a

serious rival to coal in Great Britain, even at

the industrial centres that have been founded

and based on Britain's coal resources. Such

an economic revolution is far enough away at

present, for the transmission of electric energy

in bulk by cable across a stormy sea is a prob-

lem that has not yet been seriously tackled,

rtheless, the first faint dawn of a possible

new era is to be seen in the project now in the

course of realization for sending electric cur-

rent from the Trollhattan waterfall, in Sweden,

to Denmark by submarine cable. The occa-

sion arose through the demand on the part of

the municipality of Copenhagen for a reliable

source of energy for its electric tramways.

This WHS .it the time w hen lie I
',]

iti h . ,,.il

stt ike stopped thi ry of fuel to

1 '.mi h i apital. I he new < ontrai t proi

for tl

mission line from frollhattan t" Helsingborg,

ui the Swedish coast, a distance ol 160 miles,

,md from then, e 1 1\ trine ca

the Sound to 1 the Danish ind ul

Hid, a distant e ol 10 mill \ < enii.il

distributing station will be erected .it
I

and current will l>e transmitted not only to

" miles to the south, hut to

other industrial centres in the island, I hi

necessary consent on tin- part "i the Swedish

• rnment I yet been obtained ; the

consent of tin Danish Government may be

taken as a matter of course.

Globe & Phoenix.

We attended the special meeting requisi

tioned by the recalcitrant shareholders, it

lasted two and a half hours, of which the

larger moiety was squandered in windy talk.

Anything in worse taste than the speeches of

Messrs. W. I'. Dunlop and Gavin W. Ralston,

on opposite sides, we never heard. The sopho-

moric rodomontade of the one was balanced

by the reckless personalities of the other. Both

speeches were a sheer waste of valuable time,

and tended only to obscure the issue. Many

were the herrings dragged across the trail.

The directors defended their uncompromising

attitude by referring to the abuse heaped upon

them by their irreconcilable shareholders. The

requisitionists excused their truculence by

pointing to the toploftiness of the board.

Neither save way. The controversy by cir-

cular had to be ended by counting proxies In

the end, the directors were supported by 32 1
,304

votes as against the 221,144 mustered by the

opposition. To u=, as onlookers, the directors

do not appear to be either the conspirators or

the imbeciles they have been painted in sun-

dry circulars. The board is probably above

the average in intelligence, and the chairman
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is probably more capable and responsible than

most men filling that onerous office. Their

administration of the mine is probably as

efficient as that of most mines, and consider-

ably more worthy of support than that of

most Rhodesian mines. They have had the

bad luck to face a vigorous body of kickers-

If the kicking had been done more tactfully,

it might have unsaddled the board. As it

is, they have kept their seat, but not with-

out having to grasp the pommel in obvious

timidity. As usual, the criticisms failed be-

cause the critics lacked information, especi-

ally on technical matters. It was amusing to

hear man after man arise in open meeting and

disown being an ' expert,' and yet presume to

lay down regulations for the operation of a

mine. Not a man spoke who could preface

his remarks by stating quietly that, as one

versed in gold mining, he ventured to offer

brief comment. To the editor of a technical

paper it looked like the blind leading the blind,

or the lame undertaking to show the cripples

how they should jump. The love for mere

amateurism was exhibited in the objection

raised to the spokesman for the recalcitrants.

It was said against him that he had not been

a shareholder long, and that he did not hold

many shares. What of that ? He was an

advocate for more than a third of the share-

holders in the company. Is the soundness of

a man's argument in such a case dependent

on the number of shares he holds or the length

of time he has held them ? On the contrary,

shareholders usually cut a poor figure when

they rise to plead their case in a crowded

room. Obviously they should engage the ser-

vices of a man trained for this particular kind

of work. Do not litigants engage counsel to

plead for them ? Do not directors, who ought

to know more about a mine than an average

shareholder, retain a consulting engineer to

advise them what to do ? Why should a dis-

satisfied shareholder not be represented by a

skilful spokesman ? Indeed, the poor pre-

3—3

sentation of the grievances of shareholders is

one reason why they usually receive such

scant satisfaction at public meetings. It is a

silly way of belittling a man's opinion to ask

him how many shares he holds. The opinion

should be weighed by the sense behind it, not

the shares. Leave that to the Stock Ex-

change.

As we have said, the meeting discussed the

working of rich ore, the sinking of a shaft,

and other technical matters, without hearing

from a single person versed in the questions

at issue. Blunders galore were inevitable.

Mr. Frederick A. Macquisten, the able advo-

cate appearing for the Scotch insurgents,

claimed that rich ore can be stolen ; Mr. T.

Blair Reynolds, the chairman, asked those

present to imagine how a man can steal a ton

of ore even if it assays ^20 or £30 per ton.

A mining engineer could have saved time by

explaining that a ton of ore containing ^30 in

gold might have £25 of that £30 worth of

gold in a few pounds of stuff. The present

writer once extracted ^600 worth of gold in

two hours with an iron candlestick. Again, a

lot of loose talk was made over the proposed

new shaft and Mr. H. A. Piper's recommen-

dations thereon. If the consulting engineer

and the directors had accustomed themselves

to recognizing the shareholders' right to full

information, and if pains had been taken

earlier to give that information explicitly and

frankly, the misunderstanding on the subject

among some of the shareholders might have

been avoided, and would have been rendered

wholly unreasonable.

The best speech, in reply to the frontal at-

tack on the board, was made by Earl Russell.

He confessed his repugnance to making a visit

to the mine, as a director, at the company's

expense, because he was insufficiently versed

in gold mining. On the other hand, the new

director, Mr. J. C. Pitman, expressed his in-

tention to make such a visit of inspection, de-

spite ignorance on technical affairs. The ab-
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announced to have been found at eithei Pole,

a hundred pn would reai h the spot

within a year. Sordid, is the greed

ild, am! glorious, you -ay. is the plat ing

of the Bag a lew degrees laither north 01

somh. Each to his taste. The glamour of

the Pole is largely based on a mythical notion

that there is. . >i was, something there ; that the

axis of the earth protruded or that a big lode-

stone marked the neighbouring magna i

|

That, and the recurrent tragedy of wasted

human life, has fired the imagination of those

that stay at home, but to anyone who has been

within the Arctic circle the bathos of the per-

formance is plain.

Not that we would forego the stimulus of

great adventure or the example of resolute

purpose heroically fulfilled. It is a question

of mental focus. Perspectives vary. To us

the world is full of heroes : the men that go

down in submarines, the miners that pene-

trate into gassy coal -workings, the air-men

pioneering a new field of invention, the doc-

tors and nurses fighting a contagious disease,

and most of all the women, whoi for the sake

of the home and the race, go willingly into the

valley of the shadow of death. Such as these

make Peary and Cook.Shackleton and Amund-

sen, look like tinsel performers on a lime-lit

stage. Again, the gallant sailor whose tragic

end has called forth so notable a demonstra-

tion was honoured in his obsequies by the

presence of the King, himself a sailor. That

is well; but when Lister was buried, His

Majesty was not present. The absence or the

presence of the Sovereign was in accord with

the sentiment of the crowd. Yet.w-hen Lister

died the King lost his greatest subject; the

world, its noblest citizen. The life-work of

Lister did so great a service to humanity that

it is difficult to imagine a greater; compared

to it, the pseudo-scientific efforts to reach an

imaginary geographic point on the earth's sur-

face are as the fife and drums of a passing

band to the lordly diapason of an organ rever-

berating in majestii to tin- uttermost

aisles of tune.

The Mexican Melodrama.

\i the tin"' when we went to press last

in, mtta the citj ol Mexi< o was the scene of an

artillery duel between the troops oi the Gov-

ernment, headed liv tile I'le ideiit, l'nill. ISCO

I. Madero, and the insurrei tionary force com-

iii, mile, 1 by Felix Diaz, a nephew of the foi

mer president, Porfirio Diaz. This latest

phase of Mexican turmoil began on February

9. After some preliminary skirmishes, the

force commanded by Diaz took possession of

the Arsenal, while the Government troops oc-

cupied the National Palace. Forthwith began

an intermittent tight, with rifles and artillery,

across the streets of a thickly populated city,

without any apparent regard for the lives or

property jeopardized. This light, more deadly

to the innocent onlookers than to the partici-

pants, continued until February 18, when

Cieneral lluerta, the commander of the Fed-

eral army, turned against Madero, and, having

arrested him. compelled him to resign the pre-

sidency, which was then assumed by Huerta.

An armistice between the factions previously

engaged in turning the capital into a battle-

field was followed by a coalition, the tempor

ary presidency of Huerta being recognized by

Diaz and his supporters. The most fori el id

and least popular member of the Madero

family, namely. Gustavo Madero, the late

President's brother, was captured by an act

of treachery and subsequently assassinated in

the approved Mexican way, by being shot in

the back while supposedly in the act of escap-

ing. On February 20 the soldiers of Diaz,

led by himself in civilian attire, made a trium-

phal entry, acclaimed by the crowd, which was

only too glad to see some prospect of peace-

Two days later at midnight Francisco Madero,

the constitutional President, and Pino Suarez,

the Vice-President, were shot during a sup-

posed attempt at rescue when they were being
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taken from the National Palace to the Peni-

tentiary. This assassination, even if not

ordered or instigated by General Huerta, is a

dirty business. It affords a fitting climax to

the destruction of constitutional government

in Mexico ; for while Madero won his way to

power by insurrection, he did not revolt until

his legitimate candidacy had been stopped

illegally by Porfirio Diaz. Moreover, Madero,

after a successful revolution, was endorsed at

are blowing with renewed cheerfulness. The

performers in the late unpleasantness have

put on clean uniforms, and now call upon the

world to see how they restore Mexico to peace

and tranquillity. It is not convincing, but

nothing in Mexican politics is convincing, so

we take them at their word, for the moment.

A provisional government has been formed,

with some promise of public support during

the interval that must elapse before another

THE LATE PRESIDENT MADERO'S FIRST CABINET.

Pino Suarez Erne<to Madero

Manuel Calero Francisco T. Madero Abram Gonzalex

a general election, through which he became

the constitutional President. The overthrow

of his government was not effected without

street-fighting involving 2000 lives, and the

wounding of about 8000 citizens, mostly non-

combatants, and then a final series of assassin-

ations that brought the curtain down on an-

other act in the sordid tragedy of Mexican

misrule.

Since then the curtain has been raised and

the drama resumed. The dead and wounded

have been carried off the stage. The bugles

general election gives Mexico an executive

having some show of legal authority. In the

interim government are Senor De la Barra,

who was provisional president after Porfirio

Diaz was deposed in May, 1911, and Rodolfo

Reyes, the son of General Bernardo Reyes,

who would have figured prominently in the

recent vendetta if he had not been killed in

one of the early attacks made on February 9.

Conditions outside the capital are improved

by the expressed willingness of Pascual

Orozco, the rebel leader in the North, and of
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Kim ipata, the ( hiel bandit in the

i, to support the ./i /aero government.

An amnesty is to be granted to all political

offenders, rhe treasury is empty and a bi^

is to be issued, partly, do doubt, t" be

used m the payment of indemnities. Thus the

prospects of reasonable quiet have been im-

proved at the expense oi .ill pretem eal repre

vernment, Mexico has pi

herself unequal to the forms of democracy. It

remains to be seen whether a return to an

tary despotism will give her political stabilit) .

We doubt it, but we are glad to learn thai

those interested in Mexican business are op-

timistic, believing that they will now be free

from the molestation of brigandage and the

interruption of railway traffic incidental to

guerrilla warfare.

The precedents are not particularly auspici-

ous. Between 1821, when she finally reject-

ed the Spanish domination, and 1876, when

Porfirio Diaz began his long despotic rule,

Mexico had 52 dictators masquerading as

Presidents, one Emperor, and a Regency.

Most of these rulers came and went in blood-

shed, varied by anarchy. The unhappy Maxi-

milian left a legacy of unrest, never suppress-

ed and only controlled by the iron hand of the

elder Diaz, whom Madero overthrew in a vain

effort to establish some sort of representative

government. Madero failed because he was

an impracticable sentimentalist, unable to win

the support of the better class of his com-

patriots. Lacking such support, he filled the

offices of State with relatives. Madero was

nepotic : Diaz, despotic. The retrospect is

not cheerful, and it never will be cheerful un-

til the better class of Mexican awakens to

some realization of his duties as a citizen.

The small minority of educated people in the

country has held itself aloof, too supine to take

part, too timid to interfere. That is the trouble

with Mexico. As for the assassinations and

murders, they are disgusting, of course, but

they constitute an essential part of the game

as played in Spanish Indian countrie ll i

the i <hIc oi the bull-ring and the amphitheatre.

Habei ' Thumbs down ' Those that play at

the revolutionary game must paj the Forfeit.

If that forfeit is I
l\ exacted, the at

trai tiveness of insubordination may be dimin

ished. Indeed, the biggest mistake made by

Madero was Ins failure tosign the death war

rani <>t Felix Diaz aftei that unrulj soldiei

had been sentenced bj court martial, on the

collapse of his revolutionai al Vera

Cruz, last October. In consequence he, and

not I >iaz, was the first to di< .

Editorial Ethics.

The investigation undertaken by the Mar-

coni committee, while exposing several mare's

nests, also served to develop one or two inter-

esting points in journalism. This Parliamen-

tary committee was appointed to investigate

vague charges involving the participation of

members of the Government in the share

speculation arising from the contract, for a

service of wireless telegraphy, between the

Marconi company and the Post-Office. It

was suggested by sundry newspapers, opposed

politically to the Government, that even Cab-

inet ministers had been guilty of share deal-

ings rendered successful by the use of official

information. The National Review and The

Outlook were the leaders in this campaign of

defamation by innuendo. A well-known fin-

ancial journalist, Mr. W. R. Lawson, contri-

buted a series of articles to The Outlook

reeking with sinister suggestions invoking the

integrity of men highly honoured in the Gov-

ernment of the day. When brought before

the committee, he had to acknowledge his in-

ability to give proof, and, under cross-examin-

ation, he finally withdrew the whole of his un-

substantiated charges. Yet the editor of the

paper publishing these concoctions disowned

responsibility, taking the position that if proof

were necessary for such charges, then political

journalism would be impossible. Thiswedis-



MARCH, 1913 179

miss without comment. Next came Mr. L. J.

Maxse, the editor of the National Review.

With a sneer at Mr. Lawson's abject confess

ion, he repeated the insinuations of corrupt

dealing on the part of Ministers, but avoided

direct libel by mentioning no names and deny-

ing that the word ' corruption ' was properly

applicable to the case. On being asked to

give evidence for his implications he refused,

saying that it took the form of confidential

letters. Such letters he would not produce,

nor would he give the names of the persons

supplying him with the loose information on

which he had based his scurrilous attacks.

Some of the correspondence he had destroyed

and all of it he withheld on the ground that an

editor cannot in honour disclose communica-

tions made to him confidentially. Of course,

The Times came to his rescue, for it had be-

haved similarly in the case of the Piggott for-

geries. A vigorous controversy ensued, col-

oured unfortunately by political prejudice, so

that the ethical issue was smothered in par-

tisanship. However, the point is important,

and we shall discuss it in its bearing upon the

technical journalism of today.

It is true, an editor receives a good deal of

information confidentially, and under promise

not to divulge the identity of his informant.

Such information may give him a clue to

current events, but he cannot base personal

charges upon it. Before he does that he must

get corroborative evidence of a quotable

character, not only as a means of self-defence

but in justice to the persons or company

affected. Without such supplementary in-

quiry, the editor becomes the victim of the

first spiteful tongue that takes the trouble to

talk to him. He must hold himself aloof from

triers gossip, preserving as far as possible the

judicial attitude of a critical onlooker. No
charge involving a man's honour should ever

be made without the fullest proof, and proof

susceptible of being published, on demand.

The editor must be prepared to substantiate

his charge, or to withdraw it, with an apology,

when challenged. In any event, we deem it

bad sport to make charges by innuendo ; if, in

the public interest, it becomes necessary to

make a charge, then names should be given,

so that those attacked may have a chance to

defend themselves. Otherwise, they cannot

hit back without giving the impression that

the cap fits, as it were : that they recognize

the description of wrong-doing as applying to

themselves. It is poor journalism to make a

cowardly attack, affording no chance of de-

fence on the other side ; it is poor journalism

because sinister implications are not nearly so

interesting as a straightforward criticism that

states the names of the persons or parties in-

volved. The purpose of journalism should

be—our purpose is—to afford such a criticism

of current events as will create a healthy state

of public opinion on specific subjects. Our

subject is mining and our purpose is not to be

sensational at the expense of other men's

honour, but to be useful by affording fair, be-

cause detached, comment on mining affairs, in

the hope that the industry may be benefited

therebv.

By the Way.
In the pages of The Spectator, that emin-

ently respectable expression of early Victorian

sentiment, we find a weird and recklessly

Ruskinesque diatribe on gold mining. It is

based upon Mr. Stephen Graham's observa-

tions of the miserable settlements alongside

the alluvial gold diggings in the Urals. Hav-

ing been in that part of Russia ourselves, we

are not inclined to question the accuracy of

the description, but we protest against the silly

generalization that because a horde of Russian

peasants live and die like beasts of the field

therefore ' gold mining is a sort of rape, a

crime by which earth and man are made

viler." Such stupid exaggeration is unworthy

even of the toothless ferocity of The Specta-

tor ; it goes beyond Carlyle in his most jaun
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diced mood, 01 Ruskin in Ins mosl violent fit

ol emotional exaggeration. Nogreal ti ii b ol

journalism is needed to depict the hop pickers

of Kent as ministering to the bibulous greed

of London, or tin- sole-fishers of Dovei as the

myrmidons of French restaurateurs. It would

be as fair to take Piccadilly Circus at midnight

is .m expression of modern civilization or a

suffragette raid as an example of political pro-

^ri'^-s. The savage sentimentality of Mr.

Graham involves a manifest ecou mj I truth.

He is weeping over the wrong tombstone.

"
I be earth and man have" not "been made

viler " by gold mining. On the contrary the

earth has been explored, exploited, and made

habitable by the exertions of the prospector,

the digger, and the miner. The imperial dia-

dem of Great Britain owes its brightest jewels

to gold-mining adventure. It was the seeker

after the precious metal that traversed the

plains and forests of western America, blazing

a trail for Canadian industry. It was the

miner that conquered the and wastes of the

Australian hinterland and gave Britain an-

other fruitful continent. It was the prospector

that carried light into the darkest parts of the

jungle and laid the foundations of an African

empire far greater than that annexed by Car-

thage or by Rome. It is ignorance, sheer

ignorance, to depict the miner as a mere grub-

ber after gold, and mining as merely a counter

for unhealthy speculation. The petty self-

complacency of middle-class opinion as ex-

pressed by such a belated anachronism as The

Spectator is wearisome. It is parochialism

gone mad. Not even Macaulay's schoolboy

is needed to tell a suburban editor that mining

is one of the two basic industries of mankind,

and that gold mining in particular has been the

forerunner of civilization, the herald of em-

pire, and the pioneer of industry, for a time at

least as long as that which separates the

Spectator of today from the greater Spectator

that was founded by Addison and Steele in the

expansive days of Queen Anne.

Gold Production,

tatistici -i gold produ< tion in the

chief i ontributing regions are now available,

at, with estimates foi 1 1
•

«

- minoi produi tug

countries, it is poi ibh i" give a fairly c lose

approximation to the total output ol the world

in 1912. The official records and the neces-

sary estimates are given herewith.

The Mexican government publishes its

i.il statistics for the year ending on June

30, therefore we are compelled to estimate the

output of gold for the calendar year. All an-

nual figures for Mexico given by other authori-

ties are similarly subject to this measure of

approximation. The last official Russian

figures are for 1910, namely, 3467i poods or

1,823,905 ounces of gold, worth £"7,767,200.

The output from Madagascar is given by the

French government in ounces; the last state-

ment is for 1 9 1 1 ; no later figures are available.

It will be noted that 85% to 90% of the en-

tire world's production can be stated with rea-

sonable accuracy. The remaining 10% to 15%

is a matter of guess. In some cases no accu-

rate data are ever available ; in other cases

the official figures are always so late in being

made known as to be useless for a prompt re-

view of the subject. In regard to a number

of minor gold-producing countries, the statis-

tical authorities'have to guess twice and divide

by two in order to arrive at the figures appear-

ing in their statements. An air of spurious

accuracy is imparted to such rough estimates

by stating them in impressive detail. That

we deem it undesirable to do. Instead, we

have taken the data of the United States Geo-

logical Survey for these " other countries " in

1911, and, after reducing from dollars to

pounds sterling, we give a round figure.

As regards 1912, we have official data from

the African and Australasian mining regions,

and we also have accurate figures for the

United States, India, and parts of Canada.

The estimates for Mexico and Russia will not

be far out. As regards one-tenth of the total
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output, no figures are available and no accu-

rate estimate can be made. For instance,

among the ' other countries " are France,

Colombia, Brazil, Guiana, Central America,

Japan, China, Korea, and the East Indies.

Of these, France, Guiana, Japan, Korea, and

the East Indies will give reliable statistics

later in the year, but the Colombian, Bra-

zilian, and Central American figures, even

when published at a late date, belong to an-

vey credits China with $10,000,000 in 1911.

The roundness of the figure speaks for itself.

Applying similar reasoning to the 1912 out-

put, we find that the known output was

^"88,800,000, as against ^86,200,000 in 1911.

Including the minor gold - producing coun-

tries, the total production of the world was

^98,500,000 in 1912, as against ^96,000,000

in 1911. We avoid going into small figures
;

no exact estimate is possible.

Production of Gold Throughout the World During

Africa

—

1912

Transvaal ^38,757,560

Rhodesia 2,707,368

West Africa 1,497,179

Australasia

—

Western Australia 5,449,057

Victoria 2,039,400

Queensland 1 ,484, 1 60

New South Wales 702,129

New Zealand 1,345,115

United States 18,826,110

Mexico 5,100,000*

Russia 5,700,000*

Madagascar 350,000*

India •• 2,265,091

Canada

—

Yukon 1,000,000*

Ontario 360,000

British Columbia 1,121,400

Other countries, approximate 9,700,000*

1911 AND 1912.

1911

^"34,991,620

2,568,201

1,069,442

5,823,522

2,13S,000

1,623,390

769,353

1,808,049

19,895,270

6,020,000*

6,601,000*

368,088

2,150,050

943,200

9,280

1,055,750

9,800,000*

Estimated. ^98,500,000* ^96,000,000*

other category. As for the Chinese output,

that has always been a mystery, translated by

statisticians into a guess, for two factors inter-

fere with accuracy : it is never known how

much of the gold credited Ao China is metal

stolen in the Siberian mines and brought across

the frontier ; and it is never known accurately

how much even of this gold is counted again

in the other countries to which the Chinese

migrate. The United States Geological Sur-

In reviewing these statistics, it is apparent

that the increase of production is due mainly

to the mines of the Transvaal, where a gain

of /"3,7 16,075 is recorded as against the

world's aggregate gain of £2,500,000. Rho-

desia has not more than held its own ; West

Africa has improved nearly 50%, but the total

contribution is not large. It is less than that

of several individual groups of mines. All

the Australasian states exhibit a diminution
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j Western Australia and tii il the head ol the active list In

Ni'« Zealand, rhe near exhaustion of most West Africa, British enterprise is makini

ol the big mines at Kalgoorlie explains the manly struggle, but no large increase ol out-

one fact, while the Waihi's trouble accounts put is likely. The outlook in Mexico and

for the other. In the United States the de- Russia is not good, foi the adverse causes felt

small and is due almost entirely to in 191 are likely topi i ist in 191 I. As soon

\: which state yielded $18,096,900 in as the Government can promise safety to life

19 1 1 and $13,331,680 in 191 ..'. This big drop and property in the outlying districts of Mexi-

aused by the decadem Goldfield co, a considerable gain of gold maj be antici

Consolidated, which, since 1906, has been the pated. Ontario and the Yukon ought to do

most productive gold mine in Nevada, but is better in 1913 : bi ai e the output of Porcu-

now feeling the exhaustion ol its rich ore. In pine will increase, for a time, at least, and in

ico tin- collapse of law and order has the Yukon the dredging operations of the

affected isolated mines to the extent of com- Granville company will add to the territorial

pelling them to shut-down. In the fiscal year production. On the whole, we expect the

1910-1911 the output of gold, after elimi- world's output in l
lM3 to be about the same

nating foreign gold coined in Mexico, was as 191 J, the continued increase from the Rami

^"6,105,268, while in the corresponding being swallowed in the decline from Austral-

period, July 1 to June 30, of 1911 1
*

' 1 J, the asia, Mexico, and Russia.

output was ^4,960,134. In Russia the Lena World's Prodi i riON Ol GOLD.
Goldfields is the chief contributor: hence Estimated by the United States Geological Survey

the interruption to work caused by labour Vear x ' llie ^

troubles, and the depletion of the richest l891 26,846,000

ground, has affected not only the output from l901 53,630,000

the Bodaibo district but the aggregate produc- 1905 78,143,000

tion of the Empire. The Kolar goldfield, in
1908 90,810,000

India, continues to yield steadily and profit-
1909 93,369,215

,. T ,. , ,. , P , 1910 93,484,028
ably. In Madagascar, native and rrench

„ „ , }u\\ 96,054,574
activity in alluvial mining is well maintained.

In Canada, the Yukon owes the major part of By way of comparison, we give the output

its output to the operations of the Yukon Gold forprecedingyears.indicating the rapid growth

Company, which continues profitably to dredge in production up to 1908. Since then the rate

for gold in the Klondyke watershed. In On. of increase has diminished. Indeed, it is

tario, the output of the Hollinger and Dome doubtful if there has been any real addition to

mines, at Porcupine, has caused a relatively the gold available during the last five years,

large increase to be recorded recently. Thus having regard to the hoarding of the metal in

the review discloses no remarkable expansion India. In that country the withdrawal of gold

of production during 1912. from circulation has averaged from /"4,500,000

The Rand is not yet at the zenith of its pro- to ^5,000,000 per annum. This is a fact at

ductiveness, but near it. From Rhodesia we least as significant as the increased output of

expect a gain during 1913, in consequence of the Witwatersrand. Unless a new goldfield

the beginning of milling at the Cam & Motor, of first-class rank is discovered during the next

Shamva, Falcon, and Eileen Alannah mines, decade, it is inevitable that the output of gold

But some of this gain will be countered by should decrease. But the decline will be

the dwindling production from several proper- slower than the growth.



SPECIAL CORRESPONDENCE
News from our own Correspondents at the principal mining centres

JOHANNESBURG.
Retrospect.—The year 1912 was, take itall

round, a fairly prosperous one. The returns

of the Chamber of Mines for the Transvaal
show that the gold industry is still expanding.

The comparative figures for 1911 and 191 2 are

as follows :

—

1911 1912
Tons milled 24,456,821 26.071.S41
Stamps working 10.020 10,027

Stampdutv 7 76 8'29

Tube-mills 223 270
Output £34,991,620 £38,757,560
Yield per ton 28s. Id. 29s. 3d.

Working costs per ton 18s. Id. 18s. 9d.

Working profit per ton 9s. 8d. 10s. Id.

Total working profit .... £11,725,870 £13,101.016
Dividends £8,066,437 £8,277,862

It is interesting to note the extending use of

tube-mills ; the ratio of tube-mills to stamps
is now 1 to 37 as against 1 to 45. A disap-

pointing feature is the drop in the proportion

of working profit paid out in dividends. This
has decreased from 69% to 63%, and the term
' working profit ' has now become almost mean-
ingless as an indication of what a mine is really

doing. Underground no startling innovations

have been introduced. Endless-rope haulage
has proved a success in the incline-shaft of the

Brakpan mine, and the belt-conveyor installa-

tion in the incline-shaft of the Apex mine is

reported to have acquitted itself well during the

short run it had. Small machines for stoping

were more and more employed as a substitute

for hand-drilling; and the driving of main haul-

age levels, the use of sand- filling and waste

-

packs instead of solid pillars for supporting the

hanging wall, and the big-block system of

development for flat-dipping mines, became
generally recognized as useful practice. In-

creased attention was given to the prevention

of accidents and to the amelioration of the

phthisis evil. In metallurgy, the Butters

slime-filter reached an established position, and
the Nissen stamp and the zinc-dust precipita-

tion press proved themselves worthy rivals to

existing appliances. Tube-mills became per-

sistent in the race for supremacy in ore com-
minution, but the sun of that thumping ana-

chronism, the stamp-mill, has not yet set. In

general, technically trained men were more in

demand in all departments, and the disorgani-

zation and expense entailed by the ceaseless

changing of the mine personnel began to force

itself on the attention of those in high author-

ity. The coal industry showed a slight im-

provement, and the diamond industry a con-

siderable one, while copper mining receded in

importance, as also did tin mining, in spite of

the notable encouragement given by advancing
prices. The city of Johannesburg continued

to grow in an astonishing fashion, and the dust-

storms kept up with it.

City Deep.—This is a mine that has been
asked to do man's work while yet a child; con-

sequently, the result has been disappointing.

Crushing started in December, 1910, with a

plant designed for a monthly tonnage of 65,000,

and in December, 1912, two years afterward,

the monthly tonnage was only 39,400. The
chief reason for the slow progress made in
' tuning-up ' has been the shortage of native

labour, coupled with the marked inefficiency

of underground labour, both white and black.

It is difficult to account for this inefficiency,

as the physical constitution of the rock is nor-

mal, and the mine has been laid out on modern
lines. The company at the end of 1911 had
fully developed 1 ,442,902 stope-tons of an aver-

age value of 8'1 dwt., and development since

that date has exposed ore of first-rate quality.

From the point of view, therefore, of gold

contents the prospects of the company are ex-

cellent. The large area containing 4,000,000

tons of ore lying between the present upper
workings and the northern boundary is now
being opened up from the cross-cut on the

2nd-level horizon, which intersected the lode

at a point some 300 ft. below the boundary.

It was intended to attack this ground by means
of rises and back stopes from the upper levels,

but the difficulties of ventilation and other

drawbacks soon proved that this simple plan

was impracticable. This rise-ground is favour-

ably situated, and the value of the ore in it

should be quite up to, if not better than, the

average of the ore in the already developed

portions of the mine. The company made a

working profit of £"284,134 during 1912, and
paid a dividend of 12i % on its capital of

£\, 250,000. Everything indicates that this

result will be much improved upon in the pres-

ent year. In January, 1913, 42,700 tons were

crushed, and the total working profit was
£"25,248. The working cost was 25s. Id. per

ton crushed, which must be considered high.

83
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and the yield w I. Hie supply of native

laboi i abl) m> reased dui ing Jan
uai \. luu Dot i-.ii ly enough in the month to be

1 1 1 > improv ril results are i ei tain

\ ci \ soon. It is, pei baps, too much to expei i

the 1913 dividend t<> be double that ••!
I

but u will certainly ni.uk a considerable ad-

vain e. When native labour is up to require

ments and the effii iem y <>t the underground

force is up t>> the m.uk, this mine will beo ime

in fact, as u now is in prospect, one ol the finest

in the Union.
Modderfontein Bga\ eanexcellentaccount

of itself during 1912. The plant throughout

the yeai ran steadily at us full capacity, and

the fact that the demand for ore was readily

met went a long way toward proving the sue-

of the underground arrangement. Tin

arrangement is particularly interesting as it

departs in many ways from accepted local

practice. The workings have been modelled

on those of a coal mine, with such modifica-

tions of colliery design as have been necessi-

tated by the conditions of a gold mine. De-
velopment has been carriedouton the big-block

system, the levels being 1000 ft., and the winzes

800 ft. apart, the chief object being to open-up
the maximum area with the minimum ex-

penditure. Some secondary development has

been done in order to facilitate the mining of

these large blocks; but chiefly for the purpose

of further prospecting them, it being recog-

nized that samples taken round the periphery

of such areas only approximately represent the

average value of the lode contained within

them. It is quite possible, indeed, that a block

sufficiently developed for mining purposes and

classed as profitable may contain a large patch

of unprofitable ore, and conversely; and this

would not be discovered if primary develop-

ment only were relied upon, until stoping op-

erations had opened-up the interior. Such a

happening in a mine drawing its ore from a

few long faces might cause violent fluctuations

in the value of the ore milled and serious em-
barrassment to the management. It is a much
debated point if the big-block system is desir-

able, many holding the view that blocks about

500 ft. square are as large as can be con-

veniently handled, and certainly as large as can

be accurately valued for ore-reserve purposes.

The conditions of lode deposition in this mine
are favourable to the scheme, there being only

one lode, averaging about 12 in. thick, and

dipping at the moderate incline of 14°. This

dip permits of branch tracks being led off the

winze-tracks to the stope-faces at convenient

intervals for the easy removal of the broken

I be li laded ti in ks at i li iwered down the

mean: ol lii « ini hes to col

lei i ing tation: i m the main haulage way,

which has been driven nearly straight in the

shaU' foot wall mult i the li ide. I bis haula

way is 15 it. wide, and is equipped with main
and tail haulage to neai the main shaft, a short

li n iii oi endless rope haulage completing the

dii tarn e. Ml the on is hi listed through <>ne

central mam 5-compartment shall. 700 ft.

deep. The underground performance ol this

mine is being wat< bed with i onsiderable inte-

i
.

i :n view of the possible adoption of similar

de\ elopment schemes by othei Far East Rand
mines now being opened-up. The average

value of the ore crushed during 191 1 was con-

siderably higher than the average value of the

ore reserve, as the policy of opening-up the

richest blocks first was considered to be pre-

ferable to that of opening-up all the stopes in

the mine prior to milling, when such work is

usually costly. The profitable ore reserve at

the end of 1911 was ^2,355,700 stope-tons of

an average value of 7'5 dwt., and the average

yield obtained from this during 1912 was
36s. 2d., which is a higher yield than the exi-

gencies of mining would appear to call for.

The probable explanation of such a surpris-

ingly good average yield is that the ore-

reserve estimate was a conservative one and
that the interiors of the blocks furnished ore

exceeding the expectations based on the samp-
ling of their peripheries. Shareholders are to

be congratulated. The working cost during

1912 ranged from 19s. 2d. to 15s. lid., the

profit per ton from 14s. 5d. to 21s. 3d., and
the monthly working profit from £2 1,500 to

£"35,985. Recent returns point to a monthly
working profit of about £"30,000, on which
basis the dividend for 1913 should be about

35%. At any rate, the dividend for 1913 may
be confidently expected to show a considerable

advance on the 20?<£ dividend of 1912.

NewKleinfontein.—This company closed

its year with a reduced dividend, a consider-

able debt, and a life three years shorter than

the one previously estimated. The reduction

in dividend has been continuous during the

last few years. In 1910 the company paid

22i% in 1911, 17i%, and in 1912, \2\ %.

Toward the beginning of 1912 the plant was
increased by 4 tube-mills and additions to the

cyanide plant, in order to raise the milling

capacity from 38,000 to 50,000 tons per month,

and a large amount of advance development
was done in preparation for the larger tonnage
required from the mine. A loan was effected

to cover this expenditure, which it wasdesigned
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should be repaid by the proceeds of a share-

issue. Unfortunately the prevailing market
depression rendered such a course impractic-

able, and a lower yield per ton and an increased

cost, due largely to extensive faulting in the

best area of the mine, left the company no
alternative but to reduce the dividend. This
reduction enabled the £"85,000 capital expendi-

ture for the year to be paid out of profit, thus

avoiding an increase in the debt, which is

estimated to amount to ,£"205,000. In this esti-

mate such assets as sundry debtors, stores, &c,
representing some ,£"50,000, are notconsidered.

The official life of the mine has been shortened

appreciation from 7s. 8d. to 9s. 7d., and the

total quarterly working profit has risen from
.£"44,426 to ,£"72,008. The yield kept steady

at about 28s. throughout the year, and that this

might have been higher is indicated by the fact

that the ore reserve, which was 1,146,531 mill

tons of an average value of 7'50 dwt. at the

end of 1911, was 1,186,923 mill tons of an
average value of 7'68 dwt. at the end of 1912.

From this improvement in the reserve it may
be inferred that selective mining has not been
employed as a means of relief, and it would
seem that the company is perhaps a little too

cautious in its policy in this respect, in view

KEW KLSINFONTEIN.

from 18 years, as at the beginning of 1911, to

13 years, as at the beginning of 1913, conse-

quent upon a fresh review of the position.

The estimation of the life of a mine involves

the weighing of much past evidence in its bear-

ing on the future, and the many factors that

enter into the calculation are only approxi-
mately measurable as regards their incidence

upon what is ahead. For this reason any such
estimate, however carefully made, must be
looked upon as a fair diagnosis rather than as

an accurate determination. The outlook for

1913 holds out promise of considerable better-

ment in the company's affairs. The working
cost per ton has shown a steady reduction from
20s. in the March quarter to 17s. lOd. in the

month of December, the profit per ton an

of the desirability of liquidating the debt as

speedily as possible. The annual reports

of this company are interesting documents, for,

in addition to the full information they furnish

to shareholders, they nearly always con tain data

of value to the technical man, and the forth-

comingonepromises tobespecially instructive,

as the consulting engineer will deal fully in it

with the question of the life of the mine. Some
historic interest attaches to this property. It

had its mill burnt by the Boers during the war,

and it was the pioneer of the mine-railway
branch line and the belt-conveyor, and, finally,

one of the last to succumb to the seductions

of the tube mill. The illustration shows the

belt-conveyor system as employed for dump-
ing the tailing, waste rock, and ashes, which
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is .1 mixture that responds less readily to the

attentions ofwind than the usual unadulterated

tailing.

The South African School of Mines
and 1 > shown commendable good

:n securing George SteuartCorstorphine,

I Si .. Ph.] >., • its l'i im ipal. rhis post, as

well ;b that of mining lecturer, fell

owing to the resign n G. K.

Thompson, who combined both duties. Of
late years i li

<

las experienced nreat

Jty in finding suitable men to oo upy the

chair of mining, and changes have been fre-

t. Good lecturers in y, mathe-

matics, etc., are not uncommon, hut a good

lecturer in mining is rare in any country. The

position is one calling for wide practical ex-

perience as well as accurate theoretical know-
ledge, and such a combination is seldom found

in any man. The brilliant theorist will not

spend years amid darkness, dirt, and danger in

view of a possible professorship, and the sound

practical engineer rarely possesses the requis-

ite theoretical knowledge or the ability to de-

liver a lucid and interesting lecture. As re-

gards Johannesburg, the lecturer's difficulties

are aggravated by the attitude of the students,

who are mostly up-to-date, lively, young South

Africans, imbued with a by-no-means diffident

regard for the all-conquering qualities of the

Springbok. To restrain the natural joie de

vivre of such healthy citizens, without endan-

gering their regard, is not the least arduous of

the lecturer's tasks. The new Principal is best

known to the public as joint author with F. 11.

Hatch of the standard text-book ' The Geo-

logy of South Africa.' He has held the fol-

lowing appointments : Lecturer on geology,

Heriot-Watt College, Edinburgh ;
professor

of geology and mineralogy, South African Col-

lege, Cape Town : geologist to the geological

commission, Cape Colony ; director of the

Geological Survey, Cape Colony : member of

the council of the University of the Cape of

Good Hope ; and consulting geologist to the

Consolidated Gold Fields of South Africa.

The Doctor's scientific attainments, adminis-

trative experience, and genial personality ren-

der the selection singularly fortunate.

Diamond Cutting Industry.—The ques-

tion of the feasibility of transferring the dia-

mond-cutting industry from Europe to South

Africa has been vigorously discussed in the

local Press of late, with the result that the

Union Government has appointed a select

committee to investigate the matter. The sub-

ject was studied in Europe by the secretary to

the Mines Department, H. Warington Smyth,

j ears agi i, and in finding was thai I he

idea was imprai tit able. I bis \ iew has, hi >u

ever, nevei been ai i epted by the people ol the

Union, who quite rightlj cannot see why they

should not emploj theil own people m In

mg then own , South Afrii i supplies

ill. wot Id with nine tenths oi il ran diamonds,

and out ol the total amount of diamonds an

Dually exported the total wanes bill of both

black and white is only £3,000,000, and the

industry employs only 1000 whites, wheri

the overseas diamond cutting industry gives

b i 0,000 while-., w nli .i wai

lull of' ^4,000,000. As 150 million-, worth of

diamonds has already been exported, and the

i i ..mi of the profit has to pe< ulators in

Europe, who keep Derby winners and smoke
half-crown cigars, the present state of things

is exciting as much awakening surprise in the

minds of South Africans as would the suggi

tn .n of the sending of all crude oil to Europe

to be refined, excite in the minds ol the Stan-

dard Oil magnates. In this matter any steps

that the Government takes to foster the indus-

try in the Union will have the whole-hearted

support of the public, and it also will have the

sympathy of all overseas thinking people, for

the spectacle of a young country allowing it-

self to be exploited to suit the convenience

and bank balances of a few Europeans who
do not care a fig for it. must appeal to any

person not dead of soul.

Conciliation Board. The report of the

Board appointed under the Transvaal Indus-

trial Disputes' Prevention Act to investigate

certain differences of opinion between the

miners and their employers has now been pub-

lished. As foreshadowed in my note of De-

cember, the whole matter proved to be a storm

in a teacup, and nothing of a revolutionary

nature was evolved by either of the parties to

the dispute. After certain alterations had been

suggested and approved in the wording of the

miners' agreement form, in order to prevenl

the misinterpretation of any of its clauses, the

debate appears to have centred round the

problem of the basis of payment. The ma-

jority report maintains that the flat contract

system is fair and equitable ; the minority re-

port insists that it is not, and considers a guar-

anteed w-age essential, the amount of such

wage to be 20s. per shift for those in charge

of hammer-boys, and 25s. for those running

machines. There is no doubt that the flat con-

tract system is a bad one, and there is equally

no doubt that the enforcement of a guaranteed

wage of the amount suggested would favour

the incompetent unduly, and so raise mining
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costs above what they ought to be. It would
seem that the matter is one for amicable ar-

rangement between employers and employed
rather than one for legislative enactment, and
no doubt some agreement will be reached
without setting in motion the cumbersome
machinery of Parliament.

SAN FRANCISCO.
Alaskan matters do not receive the same

attention from the politicians and the public

that they did last year. The general election

is past and congressmen who weathered the

storm have all too little disposition to rush into

the fray. The present session of Congress has

been barren of results so far as Alaska is con-

several lines that are not operated and at Nome
last season dog-trains pulled cars on the de-

serted tracks as the companies owning the

road were not able to pay the operating tax

of $100 per mile. The Commission esti-

mates that on a privately owned road rates

would necessarily be above the maximum
at which traffic will flow freely, and the facts

seem to justify this view. It becomes, there-

fore, a question whether the development of

the country is worth the price of the roads. The
modest programme of the Commission calls

for only a little more than 700 miles of track

and an expenditure of §35,000,000. This is

not a large sum measured against the expected
benefits. Deep-rooted opposition to Govern-

ALONQSIDE A DITCH OX THE SBWABD PENINSULA, ALASKA.

cemed and as the special session that the new
President will call will be devoted to a specific

programme, it is not likely that any radical

change will be made for another year. The
Alaska Railroad Commission has presented an
able report and recommends the building of a
line from Chitina to Fairbanks, with a branch
to the Bering River coalfields. A second line

from Seward to Iditarod, with a branch to the

Matanuska coalfield, is also proposed. Both
lines will have to be built at Government ex-

pense, as there is now no sufficient incentive

for private capital to go into the business. In-

deed, W. E. Clark, the Governor of Alaska,

says that it is unlikely that any existing line

is earning enough to pay interest charges and
recommends that all taxation of railroads in

Alaska be temporarily suspended. There are

ment ownership of railroads is a more serious

obstacle than the size of the appropriation. In

the meantime some progress has been made.
The law relating to placer claims has been

changed so that henceforth no ' association
'

placer claims in excess of 40 acres may be

located in Alaska, and until patent shall issue

not less than §100 worth of labour shall be per-

formed or improvements made during each

year. A change in the provision regarding

powers of attorney restricts the number of such

powers to two for any one person in any one

month. These changes will tend toward a

fairer distribution of claims in new districts.

The Governor, in his annual report, recom-

mends that the excellent provision of the Yu-
kon law be adopted in Alaska, permittingclaim-

holders to pay in cash to the road fund SI 00
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pei sen pei i laim, in lieu of doing assessment
work. It is an open secret that much of the

latter is of no benefitt while it often co I mort

to outfit an expedition and send it to the cl

than is expended on the lattei when the work
men finally arrive. In all such cases it would

onomical to spend the money on the roads
rather than the claims, and in th<- end every-

one would benefit. It is hoped that this change
in the law may be made.

Dividends continue to flow from the oil-

fields. In January (679,140 was disbursed by
the listed companies operating in California.

The Union ( hi G >., a-> usual, is at the head of

the list, making a payment of $184,753. Since
the California oilfields were opened a few
years ago, at early $ mi,000,000 has

been paid in dividends. ( >i this Si 1,000,000
has been distributed by 13 companies, each of
which has paid more than SI,000,000; nearly

v*l 1 other companies, each of

which has paid more than S.500,000
; and

00,000 by 9 companies, distributing be-

tween a quarter and a half million dollars

each. While profit from the oil business is

only imperfectly measured by the dividends
paid by these companies, this in itself consti-

tutes a satisfactory and striking record. At
present matters are running smoothly and
nothing disturbs the even course of events.

The Lakeview Oil Co. has drilled a second
well near its famous gusher, and it is produc-
ing 3000 bbl. per day. There is still the pos-
sibility of a great gusher upsetting the market,
but the fact that no such well has been found
in two years breeds a feeling of security. There
i-^ much territory still to drill, but economy in

production is attracting more attention. The
restless ones who are satisfied only with the
spectacular are turning to other fields. Litiga-

tion over titles continues to be a disturbing
element and various suits to determine the re-

lative rights of the Government, the Southern
Pacific, and private claimants, are dragging
their slow course through the courts. They do
not, however, greatly interfere with production
and to the Western country at large the last

is the most important feature. A determined
effort is being made to bring the pipe-lines

under control of either the State or the Na-
tional Government by having them declared
common carriers. Pipe-lines are far and away
the cheapest and most efficient means of mov-
ing oil, and in the oil business, as in many
others, control of transport is the most effec-

tive means of controlling the industry. At
present the pipe-lines are privately owned and
convey only the oil belonging to their respec-

tive owners. An independenl produce) can
sell, therefore, in large measure, only t" the

inn- . ompanies. The result is thai the

n. in .piii ting an. I refining 1 1 impanies, w bi< b

are usually closely allied, fix the immediate
pi i' e "I oil in the fields. As always, the pro

ducei thinks that the middle-man exacts too

beavj a toll, ami hnr In- is turning to the
i

i < - i n 1 1 init foi relief. The same mattet has
fi lught "in in tin- Eastern fields and w here

tin- pipe-lines ha\ e been mad nun can
n arked benefits have been apparent. The
oil industry is by its nature one that requires

regulation, but what form it should take is h i

certain.

Competition in lead smelting due to the
'iit

i
v nl the Internatii mal Smelting & Refining

Co. into the field has begun to produce results.

In the Coeur d' Alene, where the American
Smelting & Refining Co. long had a monopoly,
the Hecla mine has a contract with the new
concern at §16 per ton as against the old rate

ul $22. Ready calculators in that district

estimate that a like reduction to all companies
would mean an increase of $2,250,000 in local

profits. Naturally, this has produced unrest.

The most important producing company in the

district is the Federal. This concern is listed

as a Guggenheim property and is controlled

throughownership of thecommon stock. I )ivi-

dends on the latter have been discontinued

since 1909 and minority holders are now pro

testing that the mining company is managed
in the interest of the smelting company rather

than for the benefit of its own stockholders.

In particular, the smelting contract, made in

1905, is alleged to be unfair and, acting for

the minor stockholders, Sidney Norman has

brought suit for its annulment. At the time
the present 21 year contract was made the

Guggenheims controlled both the mining and
the smelting companies and in effect made a
bargain with themselves. Since then stock in

the mining company has changed hands, but

just how extensively is not known. The con-

tract of which complaint is made does not in-

clude the customary provision for periodical

revision and is admittedly more burdensome
on the mine than later contracts made by the

Guggenheims with neighbouring concerns.

According to Mr. Norman's figures, assuming
that last year's production and prices represent

the average for the life of the contract, the

A. S. & R. Co. will at its expiration have re-

ceived 832,547,312 from the Federal company,
of which 812,600,000 will have been excess

charges, as judged by the contract made with

the Hecla mine. To this Edgar Newhouse
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responds on the part of the Guggenheims that

the contract when made was considered a fair

one by all parties in interest and that the real

difficulties of the Federal company have arisen

from the change in the character of the ore in

the Morning mine. The latter is admitted to

have been a serious matter, but one that the

engineers of the company have happily met by
improvements in milling. It will be remem-
bered that it is at the Morning mine that the

McQuisten tubes are being used so satisfac-

torily. Development of the matter will be

waited with interest, as the case seems to be

another where good work by the engineers

brings but minimum benefits to stockholders

because financiers refuse to consider themselves

as trustees for all their stockholders.

CAMBORNE.
Grenville United Mines.—For the half-

year ended December 31 last, a net profit of

,£"18,662 was earned, and the dividend and

bonus declared brought the total dividends for

the year up to 40%, a most satisfactory result.

The quantity of tin concentrate sold was 368i

tons, so that on the tonnage milled of 22,066,

the recovery was about 38 lb. per ton. The
manager, Henry Battens, states that the

"average value" of the stuff was 39'23 lb.,

but with a recovery of 38 lb. it is obvious that

the average assay-value of the ore was higher,

and that his words mean something different

from what they convey. The black tin sold

realized £51,660 or an average price of £"140,

which is £fl3 higher than for the previous

half year, and speaks well for the quality of the

Grenville product. The development amount-
ed to 1735 ft., or one foot for every 12 tons

milled, and this compares with 1 in 11 for the

six months ended June 30 last. It is evidently

the intention of the management to continue

this commendable policy of vigorous develop-

ment, for a new 10-drill compressor has re-

cently been purchased and is now being in-

stalled. There can be no doubt that this is

the right thing to do ; formerly it was cus-

tomary to stop an end directly it reached a bar-

ren zone, but in a mine like Grenville, with

the ore occurring in shoots, such a policy

would inevitably lead to disaster. The work
of equipping Fortescue's shaft to the 375-fm.

level is practically complete, and a drift west

has been started, which should intersect the

first ore-shoot at a distance of 27 fm. In the

level above (the 355) the ore was of good
quality in the floor, and high hopes are there-

fore held that a useful block of average stop-

ing ground, 70 fm. long by 20 fm. high, will

3—4

be available when the drift is completed. It

is proposed to sink Goold's shaft and to ex-

plore a large section of ground standing to the

west.

The total receipts for the half-year figure

at 49s. 4d. per ton of ore milled, the cost at

32s. 5d., and the profit at 16s. 1 Id. The latter

is probably the highest margin per ton of any
mine now working in Cornwall. With such

handsome dividends, it is astonishing that the

10s. shares stand at only a premium of 5s. in

the market. Perhaps this is due to the fear

that if the mine is to be sunk much deeper, a

new and more powerful pumping-plant will be

required. At present, all three engines are

running seven strokes per minute, and at this

speed the quantity of water raised to surface

in 24 hours is about l\ million gallons.

South Crofty.—The report of this com-
pany for 1912 has not been- received with

quite so much satisfaction as the one for the

previous year, because, although the net pro-

fit earned is more than equal to half the author-

ized capital of the company, the frank state-

ment issued by Josiah Paull, the manager,
respecting the development of the mine during

the twelve months is, on the whole, disappoint-

ing. The net profit was £25,201, or £"6780

less than 1911, and the following comparison

will clearly show the reason for this decrease :

1911 1912

Ore milled 63.882 tons 66.076 tons

Black tin recovered 67S tons 628 tons

per ton milled.... 23 76 1b. .U'28 lb.

value £76.586 £82,482

„ average price £112 £130
per ton milled.... 23s. 11 73d. 24s. If58d.

Wolfram recovered 149 tons 130 tons

per ton milled... 522 1b. 4 421b.

value £147-17 £111 4s

average price £100 £86
per ton milled... 4s. 7 29d. 3s. 4"49d.

Arsenic recovered 1009 tons 628 tons

per ton milled.... 3536 lb. 3345 1b.

value £9518 £9887
average price £9'5 £9'62

per ton milled.... 2s. ll'75d. 2s. ll'91d.

Development 4944 ft 4685 ft

Total cost per ton 21s. 6d. 23s. 9d.

It will be noted that the higher prices realized

for two of the products were sufficient to off-

set the depreciation of the ore content, except

for about 3d. per ton milled ; in fact, when in-

terest and sundries are added, the total re-

ceipts per ton milled are higher than last year.

The fall in the profit is due to the increase in

the cost, which is up 2s. 4d. per ton. This is

doubtless largely explained by the advance in

the prices of materials and the increase in

wages, for the reduction in the development

footage probably did not affect the total sum
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spent, because .1 greatei proportion tins year

w.is i,. i shaft-sinkii

i; x i

•, ,.i two points, only low grade

ore was developed during the year, hi Crofty,

the new lode intersected in the north cross-cut

west .'I Robinson's shaft at the 245-fm. level

has averaged 70 lb. tin and wolfram pei ton

for an average width of 44 feet over thr whole

111 ft. driven. The progress line has been

hindered by lack of proper ventilation, but tin

will shortly be remedied by communication

being made with tl m. level. The new
vertical shaft has now reached a depth of 730

ft. from surface, and it is expected that a fur-

ther 300 ft. of sinking will intersect the North

Tincroft lode at or near its junction with

e's lode. The junction of these two lodes

in East Pool and North Tincroft made large

bodies of ore, and there is no reason to anti-

ite that it will not in this mine also. The
should be completed this year, and will

be watched closely by all concerned, for it is

an important feature.

The detailed development report, which ac-

companies the manager's statement, and in

which the values are given in pounds per ton

of ore over the width of the drift, etc., is far

in advance of the information usually supplied

by our leading mines. In fact, South Crofty

is excellently handled in most respects, and

therefore it is surprising that the accounts are

issued in such a form as to make it impossible

to get at departmental costs. The manage-

ment might in this respect, with advantage,

follow the example of Cam Brea & Tincroft.

Dolcoath. This company has had a pros-

perous half-year, the net profit, after allowing

for depreciation, being ^41,136. The receipts

were 39s. Id. per ton of ore, the working cost

25s. 6d. (including royalties and depreciation),

and the profit 13s. 7d. The company's figures

of working cost and profit always exclude

such items as depreciation, extra remuneration

of directors, etc., which, however, are just as

much a working cost as the materials used.

No operating costs are given, although m a

mine of the size of Dolcoath, such must pre-

sumably be kept. It is quite true, as K.

Arthur Thomas put it to the shareholders, that

too much importance is sometimes paid to an

increase in the working cost, whereas the main

consideration should be the net profit, but this

should in no way prevent the shareholders

from having the costs presented to them in an

intelligible form. In fact the best way to get

a maximum profit is for a manager to have

the departmental costs before him in detail

month by month, so that he can put his finger

on any weak spot. Hie bottom ol the mine

has proved, so far, disappointing, foi although

occa iional pati bes ol rii h ore have been

found, the lode on the whole lias hern poor.

\\ bile continuing to develop tins ground, the

results so far, i oupled with the high puce of

tm, have list tin- management to turn atti n

tion i" tin- exploration ol lo le i ithei than the

main ones, which run through the property.

Now is tin- time to undertake tins work, ami

it is satisfactory to nut'- that a stall hi lircii

made with a cross-cut at the !10 fm. level

north of the new Sump -halt, whii li will in

tersect these lodes below tin- old workings, so

far as is shown by the plans. The ratio of

ipment footage was only 1 foot for every

11 tons milled for the past six months, so that

a more vigorous policv in tlii^ direction is

justified.

Cam Brea & Tincroft. The report ami

accounts for the half-year ended December 31,

are referred to elsewhere in this i--sue.

As usual, Mr. King's address to the share-

holders gives much food for thought. One of

the principal matters to which he referred was

the heavy mining cost in Cornwall. He made

the statement that assuming each man earned

25s. per week, this works out on his costs at

less than one ton of ground broken per shift.

From his experience in Western Australia he

put the average there as four tons per shili

there is much lee-way to make up. It will

not be made up, however, until the miner is

convinced that his contract will not be cut if

he makes good wages as a result of hard work.

The Cornish miner in his prime is unequalled,

but the proportion of such men working m
Cornwall is small, the majority being old men
and boys. The problem is to make conditions

sufficiently attractive to keep the younger men
at home.

TORONTO.
Porcupine.— The Pearl Lake has suc-

ceeded in picking up on the 600-ft. level the

big vein, which at 400 ft. had a width of 23 ft.

with gold content averaging S30to the ton. It

is of equal width and content on the lower

level. A 20-stamp mill will be installed, the

machinery for which is now en route. The
shaft is being sunk to 800 ft., and the inten

tion is to extract ore from all three levels as

soon as the mill is ready. The 5-stamp mill

of the McKnaney started operations on Feb-

ruary 10. In consequence of a rich find on

the fourth level, where the vein averages 6 ft.

containing ore assaying $48 per ton, and the

encouraging results of development on the
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200-ft. level, where the vein has been opened

up for 550 ft. with ore carrying over $30 per

ton, it has been decided to increase the num-
ber of stamps to 20, and build an annexe for

cyanide treatment. The main vein will be

diamond-drilled to a depth of 1000 ft. At the

Dome Lake, the vein has been definitely lo-

cated on the 180-ft. level, where it carries 30

in. of ore averaging $32 to the ton. The mill-

building is in readiness for the installation of

a 10-stamp mill. The capitalization of the

company has been reduced from $2,500,000

to $500,000. The Mclntyre mill has been

started, and is expected to be in full operation

by about the middle of March. The Swastika

area has latterly excited much interest, on ac-

count of the shipments of high-grade gold ore

from the mines near Kirkland lake. Smelter

returns for a carload of 19 tons sent from the

Tough claims show a product of 4+8 oz. gold

and 465 oz. silver, of the value respectively of

$10,453, and about $300. Another shipment

of 30 tons stated to average $600 per ton is

being prepared. The bottom of the open-cut

from which this ore was taken shows about

one foot of high-grade ore. The Hughes pro-

perty has also dispatched about 50 tons of

high-grade ore, stated to average about $400
to the ton. A 5-stamp mill has been ordered

for the Tough property, and preparations are

being made for sinking a new shaft. The
Swastika mill is expected to be running in

March. Only 5 stamps are being installed at

present, to be followed later by a similar bat-

tery if the results of development warrant.

The same plan will be followed by the Lucky
Cross, where the building is in readiness for

the installation of the first 5 stamps. The
treatment adopted will be amalgamation and

concentration. A. Charlton has purchased

from J. Lavallie and E. Chaput their claim

near Kirkland lake. Alex. Coburn and Wm.
Morrissey have bought the McLaren claim

near the Lucky Cross, on which two good

quartz veins have been uncovered.

Cobalt.—The largest shipment of bullion

in the history of the district was made on Feb-

ruary 11, consisting of 163 silver bars contain-

ing 308,997 oz., of which 214,206 oz. came
from the Nipissing mine. At this property,

on the Meyer vein a stope between 15 and 20

ft. of milling ore is being opened. Shaft 64

has reached the depth of 550 ft. TheTemis-
kaming has made a strike of high-ore in the dia-

base atthe575-ft. level. Atthe Chambers-Fer-
land, recently acquired by the Cobalt Aladdin,

an English company, animportantfindhasbeen
made near the contact between the Keewatin

and the conglomerate. The vein is about 4

in. wide, and is stated to be rich in silver. The
Aladdin company has also found high-grade

ore at the lowest level of the old Silver Queen,
which was supposed to have been exhausted.

The Drummond has installed a new 30 h.p.

electric motor for hoisting purposes, and is de-

veloping a large deposit of milling ore on the

125-ft. level. At the annual meeting of the

City of Cobalt on February 5, the mine man-
ager's report showed that there was approxi-

mately 1,269,662 oz. in sight above the 400-

ft. level. The production for the year amount-
ed to 234,802 oz. The directors were author-

ized to borrow sufficient funds to build a 100-

ton mill. The royalty payable to the Province

PROSPECTING AT PORCUPINE.
George Finish on tin- bucket.

has been reduced from 25% to 5% on the net

profits. The Buffalo has declared the regular

quarterly dividend of 5%, in addition to extra

dividends, amounting to 18%. With the pay-

ment of these dividends the mine will have re-

turned to the shareholders a total amount of

$2,107,000, or more than twice its capitaliza-

tion. Work was resumed this month on a

number of properties on which operations had

been discontinued for some time, including

the Wright claim, now known as the Salvador,

the Prince, the Silver Cliff, which has been

purchased by R. C. Wigmore, of Toronto, the

Alexandra now owned by the Ontario Gold &
Silver Co., and the Belmont. The annual re-

port of the Seneca Superior shows that the

output since the early part of October was
valued at nearly $200,000, of which the net

profits amounted to $121,618, out of which a

dividend of 10% was paid, leaving a surplus of

$73,980.
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Ml \K O.
Following paragraphs are taken from

the d distinguished mining engineei

resident in the city ol Mexii o at the time ol

tlic most recent revolution. Edit< ir.

Financial View. One is tempted to

date as in how tins situation will affect

investors in I tnd whethei it will be

rded there more Favourably it Madero
should overcome his opponent or should be

overcome by him. ' >n lust view it seems to

me that the general opinion would favour the

winning oi Madero, because he is at the head

of what is probably regarded as the settled

constitutional Government, ami it is to the

benefit of peace and order for revolutionary

movements to be stifled. A broader view of

the case might, however, take into considera-

tion the fact that Madero is himself the

wrecker of a (institutional Government and

epoch, which maintained peace for 30 years,

advanced the country to a position of first-

class credit, and generally created the modern
Mexico. Since the movement commenced
by Madero to oust Porfirio Diaz was put into

being, the country has been not only in an un-

settled state, not only has lost enormously in

prestige and in credit, but has actually revert-

ed back to times which were considered bar-

barous in the extreme, since it coincided with

bandit atrocities such as civilized communities

have left far behind. Madero found the

country with a full treasury and a great finan-

cial surplus. It ranked high in the list of

stable powers, and its loans found a ready

market in the world's financial centres. Ma-
dero, in two short years, has reduced the

country to the level of Honduras, has wasted

the nation's savings and reserves, has blasted

its credit, and put its securities on a low level.

The question may be asked : Will Diaz do any
better ? Has he the gifts to uplift the country

to the position it has lost ? Can he stamp out

brigandage and lawlessness, and establish

peace and order ? These are difficult questions

to answer. Diaz, at least, would not commit
the gross error of imputing to the unlettered

Indian an aptitude for democracy. He would

recognize that the vast majority of his country-

men must pass through the processes of slow

development before they can realize the re-

sponsibilities attending citizenship, as it is

understood elsewhere, and that in the mean-

time the country must be ruled by a few men
strong for right, and able to wield the power
which they must take to themselves for the

country's good.

Looking back over the whole position, the

i Ktrai ! dinai \ thing ti i me i - the i haptei

ol events which has led up to the existing

situation. The leadei ol the revolution, Felix

Dia thi tme man « ho led a revolt i

few 1 1
ion t hs ago, and captured the < ity ol \ era

1 iunting on the suppoi t ol his fellow

• i s in the army to second his uprising. 1

1

is stated that Madero bought the loyalty of

the oil 1
1
lis by huge sums ol money, and when

Diaz went out to unci what In- thought were
Ins allien m Vera Cruz, they ai rested him, and
he was thrown into the dungeon at Vera Cruz,

from which it was thought he would only

emerge to be shot. A court martial was held,

at which 1 >ia/ was condemned to be shot, and
u was thought that no delay would ensue in

carrying out the death penalty, as it was the

general opinion, notwithstanding Diaz had

the sympathy of nearly all the country, that

for its own sake the Government should not

stay execution for a moment longer than

necessary. Delays, however, ensued, and it

was suspected by the Government that efforts

would be made to rescue Diaz from his Vera
Cruz prison, and in order that he might be

kept under the immediate eye of the central

authorities, he was brought secretly to Mexico
City and placed in solitary confinement in the

military prison. His presence in the City,

together with that of General Keyes, another

revolutionary leader who failed, apparently

gave rise to the idea that another movement
against the Madero government might be

carried through successfullv. The basis of

this new movement was that on Februarv 16

certain soldiers who were supporters of Diaz

were simultaneously to take Madero prisoner

at his official residence in Cha'pultepec castle,

seize the National Palace, which is the em-
blem of governmental power, and release Diaz

and Reyes from the military prison. The
plans of the revolutionists were betrayed to

Madero, and it was decided to precipitate the

plot. Accordingly, in the early morning hours

of February 9, the students of the military

college situated in the suburb of Tlalpam, and

the entire garrison of the suburb of Tacubaya,
in which is situated the Chapultepec castle,

moved out from their barracks and marched

to the City. After some preliminary visits

to certain police-stations, where arms were

secured, the students went to the military

prison, and, surrounding it, demanded the re-

lease of the two generals, Diaz and Keyes.

At first the Governor demurred, but was in-

duced by the show of force to deliver the

prisoners. Making a junction with the Tacu-

baya garrison, they attacked the National



MARCH, 1913 193

Palace. Reyes was killed in this attack on

the National Palace, but Diaz with his men
easily captured the national arsenal, or cita-

del, with its immense stores of everything

needful to wage and maintain modern warfare.

But how does all this reflect upon Madero
and his administration ? Surely a more fatu-

ous policy was never followed than is here ex-

hibited. Knowing that a plot was on foot,

knowing the desperate character of the men
at the bottom of it, knowing the leanings of

the army as a whole to Diaz, they evidently

took no precautions at all to safeguard their

own positions. An entire garrison was per-

mitted to march past the walls of the Castle

in which Madero resided without any question

being raised. The National Arsenal, with its

stores and its impregnable position, was hardly

guarded at all. Madero, the father of revolu-

tion, resting in fancied security, has been

hoisted on his own petard. Laxity, malad-

ministration, chaos throughout the country

have marked his regime. His supposed ideals,

of which no practical evidence has been given,

either are too visionary for real life, or, what
is much more likely, in the light of circum-

stances are vapid shadows, mere professions

of a faith which goes only so far as to achieve

the objects of his extreme personal vanity and

ambition.

The question now arises : What has the

future in store ? Can the many factions in

the army and in political life be welded to-

gether in one harmonious whole, or will the

scramble for power and place begin all over

again among those who feel aggrieved that

they have not gained enough ? In short, has

the Diaz revolt accomplished any lasting good

for the country, assuming, of course, that we
have seen the end of the present fighting ?

Taking history as a precedent, what the people

of this country need more than anything else

at this moment is a strong hand. The flimsy

ideals of the demagogue, who prates of the

aptitude of the Mexican nation for democracy,

must be put into the limbo of the forgotten.

Power, represented by military discipline,

strong to punish the guilty, stern to maintain

order, inflexible in the pursuit of offenders

against the general welfare : that is what the

Mexican people understands, that is what they

respect, and will willingly submit to. If Diaz
has ousted an impracticable and pharasaical

idealist and will substitute such elements as

the country can furnish, which will institute

something of the spirit of the old Porfirio

Diaz regime into a new Government, then it

seems to me he will have deserved well of his

country. Firmness—first, last, and always

—

must be the keynote in dealing with Mexicans.

The general feeling among foreigners

and Mexicans alike is one of great exhilara-

tion. It is agreed, on all sides, that the Gov-
ernment which is taking things over is as

strong as Mexico can produce. It is essen-

tially a military government, and that is what

the country needs. The Madero regime has

After ih, Battle.

brought about anarchy, and it is only with

guns that order can be restored, and I feel

confident, for the first time in two years, that

there is a good chance of seeing all bandits

run to earth in the course of the next three

months, and all communications opened again

for safe travel. Diaz does not appear in the

provisional Government, but he has kept out

of it so that he may stand for President at the

next election, and no doubt he will be elected.
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PERSONAL
G Pero Ashm( ri i- proceeding shortly

to \ ene uela, by w iy ol New York.

Georgi 1
'• Atkinson has returned from

the Atbasai mines, in Siberia.

C. A. Banks is paying a shorl visit to

Edinburgh.
llri:! i;i !'. BARRV and R. E. WILLIAMS

have resigned their positions with the Waihi

Gold Mining Company.
II. BERTRAM BATEMAN is not renewing

his engagement with Pellew-Harvey & Co.

I. Mackintosh Bi i i sailed for Canada

on February
si i [|M! s \\ . Bl i I- lias returned from

the Ashanti Goldfield: . « here he was assistant

metallurgist.

H. C. BE! i INGl R, of the Great Cobar,

has arrived in London.

THOMAS BREAKELL has gone to Trans-

Baikal, and expects to return by way of the

Caucasus.
CHARLES B. BRODIGAN sailed for South

Africa on March I.

Gelasio Caetani is at Rome.

William A. Carlyll has resigned the

professorship of metallurgy in the Royal

School of Mines, to take effect in June, when

he will return to consulting practice in Lon-

don, entering into partnership with John F.

Allan.
G. S. CORSTORPIUNK has been appointed

principal of the South African School of

Mines in succession to G. R. Thompson.

J.
('. W.CRAWFORD sailed for New York,

on his way to Peru, on March 1.

Arthur Dickinson returned from South

Africa on March 10.

J. V. N. DORR has been to Panama.

THOMAS A. Down is manager for the

Anglo- Portuguese Tin Co., at Belmonte, Por-

tugal.

W.J. N. I >t machie has resigned his posi-

tion on the Rand, and will be in London early

in April.

NUTCOMBE EVERED has gone to Cobalt.

W. R. FELDTMANN sailed for Ashanti on

March 12.

Donald F. FOSTER is returning from

Prestea in August.

F. Lynwood Garrison has gone to the

Cauca district, in Colombia.

Andre P. Griffiths is at present in Al-

geria and proceeds to Mexico on his return.

Theodore Haddox, manager of the

Globe & Phoenix, is home from Rhodesia.

G. A. Harrison has returned from Russia.

c. s. Hi k. ig's next lei tun on ' Mine
Sampling ' at theSil |ohn (ass IV, Inn, a I In

stitute, Aldgate, I .< . will be on Mao h 10

A. W. I In. iKi is going to Nigeria as man

ager foi the Forum Ri\ ei ( lompany.

1.. 1 1. 1 .. 1 1 1 in>\i; i has returned from Ni

A i i Rl D Jam i S is at Cannes, recuperating

after influi

J. T. Ki ATING will return from Nigeria in

April.

Niw roN B. Knox has returned from Peru.

j. \ . Laki has left England foi Leon,

\ ii aragua.

S. II. Loram has returned to Valparaiso.

C. II. MA( m ii has returned to London.

11. D. Martin is in the Baikal region of

Siberia.

\Y. A. Ml R< in and G. A. RICHARD have

been inspe< ting the Mount Oxide copper pro-

perty in Queensland.

W. PELLEW-HARVEY is examining copper

mines in Asturias, Spain.

K. A. F. PENROSE passed through London

on his way to the continent.

EDGAR RlCKARD is expected early in April,

on his return from San Francisco and New
York.

K. Recknagel is expected from West
Africa in April.

E. C. SAINT-SMITH has been appointed

assistant geologist on the Queensland Gov-

ernment Survey.

W. J. SHEPHARD, manager of the South

Bukeru, has returned to Nigeria.

W. EVAN Simpson will shortly return to

Mexico.
EDWARD SKEWES is manager at Trebur-

land, Cornwall.

L. C. STUCKEY has returned from Tarquah,

West Africa.

(',. W. Thomson has left London for the

Pahang Consolidated mines, in the Federated

Malay States.

W. E. Thorn e has gone to the Bodaibo

district of Siberia.

Scott TURNER has gone to Tromsoe,

Norway.
E. J. WAY has resigned as consulting en-

gineer to the Anglo-French Exploration Co.,

and will engage in private practice.

A. R. W hk. all leaves on March 16 for

Korea.
Thomas WEIR is on his way to the Perse-

verance mine of the Alaska Gold Mines Co.,

near Juneau.
Walter WETHERED and B. H. NlCOL

SON sailed on March 12th for Nigeria.
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DISCUSSION
Our readers are invited to criticise anything appearing in this

magazine and to discuss other subjects of general technical

interest.

The Radium Hunters.

The Editor :

Sir—After reading the serious and damag-

ing charges you make against my professional

reputation in the February issue of your maga-

zine, I realized more than an answer in the

Press was necessary. So I at once applied to

the council of the Institution of Mining and

Metallurgy to appoint a committee of investi-

gation. I also intend subjecting your charges

to a full investigation in the law courts, when

you will have the opportunity of proving if

your charges were justified on all the facts of

the case, and I will have the opportunity of

clearing myself in public. I would ask your

readers to kindly suspend their judgment

pending the results of these two independent

investigations. What I cannot understand is

why you ventured on what you must have

known was more than a fair criticism without

taking the trouble to ascertain the facts, be-

cause if you had done so I feel sure the charges

would have never been made.
Sydney Fawns.

London, February 24.

[The Institution has declined to take any

steps in the matter while litigation is pending.
—Editor].

Worthies.

The Editor :

Sir—In your editorial under the head of
' Worthies,' you left out what I consider a

very important name and one that had a great

influence in mining all over the world. I have

never seen his picture and it may be impos-

sible to get it, but nevertheless, Bartolome de

Medina (1557), the inventor of the Patio pro-

cess, should have a place in your list.

At Pachuca, Mexico, they have a fine build-

ing erected in his honour, the Teatre Barto-

lome de Medina. His work in Mexico has been

imitated in all quarters of the world and it is

only in the last few years that the Patio pro-

cess has had to give way to newer and better

methods.

Those that are familiar with Mexico never

cease to wonder at the wonderful exploration

and development work done locally by the

mining men in the 16th and 17th centuries.

The good Father Bartolome was responsible

for a great deal of this and, if I am not mis-

taken, his work was responsible for the intro-

duction of British capital into the country.

Looking back, I am sure that Father Bar-

tolome was a real mining man and directed as

well as invented. There is a great deal in this

when one comes to think over it. Humboldt

was a traveller, but it must be remembered he

was a noted one and had all kinds of assist-

ance to see everything with the least possible

trouble to himself. He may get into the list

of ' worthies ' and deserves it, but it is certain

that the good Bartolome had a more difficult

row to hoe and carried it to a splendid finish.

Alexander H. Smith.

South Porcupine, February 2.

[The point is well taken. Bartholome de

Medina is undoubtedly one of the notable char-

acters in the history of mining. He invented

the Patio process in the Purisima Grande

mill, at Pachuca, in 1557. Up to that time

only the richest ore could be smelted, and

there was no process for treating the low-grade

product of the mines. He was the first to

apply amalgamation to silver ore, although

that chemical method had been long used in

extracting gold. He also elaborated the me-

thod for treating silver sulphides by chlori-

dizing with salt in the presence of copper sul-

phate, using the tread of mules to mix the

charge. This is the Patio process, so called

because it is performed in an inner court or

yard (the patio). For 350 years it was the

characteristic feature of Mexican metallurgy,

giving place only recently to cyanidation in its

most modern applications.

—

Editor] .

' Ore.'

The Editor :

Sir—As regards the definition of ' ore,'

there has been already a great divergence of

opinion prevailing among mining engineers

here. As any definition, I understand, it should

be as brief, conclusive, and self-explain as pos-

sible. Especially for mining terms, any ad-

ditional explanation more than necessary may
mislead either at once or in the near future,

for mining industry is every day progressing

and changing.

So far as I can see from various suggestions

in your paper, there is invariably one and the

same attempt being made by all to explain it

fully but for a definition which itself means

definite explanation, I should say it is rather

too fully to put in those variable and indefinite

things such as ' profit,' 'quantity,' and ' rich-

ness.' These things are rather factors for us

to choose ore deposits to satisfy ourselves, but

by no means they are fixed elements for us to

determine what ores are. Already Mr. Edward
Walker has shown us how difficult to consider
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what isso< .died ' profit ' and he suggested not

to bring 'profit' into the definition. I quite

with turn but unfortunately, he also

ght out the idi Fit
' um onsciously

in Ins definition, through mentioning ' large

enough quantity' and 'sufficient richness,'

which, .is 1 have said, only point whether the

ore is profitable 01 not but do not point to us

whether it is an ore.

M [uantity and richness do com-

other, .1- I. u .i- profit is con-

cerned. It is not true for an ore nei essarily

to be in
" large enough quantity " and at the

time has "sufficient richness." Thus

how difficult it is to pack in all these variable

and nuer-dependem thm^s in a definition to

secure a correct sense. So 1 propose not to

attempt to make any description of this sort

at all for the further reasons as follows :

A large quantity is only a desirable thing

to have but it is not necessarv for one to call

his extracted stuff an ore only when it is in

large quantity. For instance, I heard from

some of the engineers in Dolcoath. saying to

me. " Oh, we raised some horn-silver ore at

well from the north section some time ago; is

was only in a patch, and weighed a few hun-

dred tons." Well, a deposit of a few hundred

tons is by no means a large quantity, but he

has not yet been challenged by any one for

calling his a few hundred tons horn-silver an
'
ore.' Further, there is no standard as to

show how much a deposit ought to be for so-

called ' large enough quantity,' with which

every one will be satisfied.

We shall face similar troubles and mis-

understandings if we give a description of

richness. Gold alone is worked from 6 dwts.

or ever lower up to any desired richness. How
and how much the richness can be considered

sufficient is a question that nobody can answer.

Further, those poor deposits not worthy to be

extracted may be on a day considered rich

enough for extraction in the near future with

better plant and capital. Again, as the masses

of the world are getting more enlightened,

surely there will be a day that any extension

of colonies is impossible ; there exists every

possibility that, simply for employment and

benefit of the society, some good government

will sacrifice certain things (such as profit
'
in

the sense of money) to work up the low grades

which would not be touched by capitalists who
are too much concerned by their own private
'
profit.' Here again, if that government is

possible in the future, richness will be entirely

out of question.

So, if we want to make a definition, for ore,

brief, i oni lu ive, true, sell explain and oni e

t,,i all, we should not lay much stress on pro

in.'
" quantity " and "

ri< hm
I ..i-ilv. I think there is m d too foi giv-

ing so little and incomplete information ol

igical ren i ol ore deposits on a<

i mint ill the follow ing real

It is true that lode - 'l" ool oi i ur .n everj

the eai th bul there may be de\ iation

too from thai statement. Foi instance, alu-

minium silicates are everywhere, in igni

rocks, clay or even mud, etc. It is onlj al

the present tunc when the science of metal-

lurgy is not perfect thai they i anuot be econo-

illj treated a ores of aluminium bul quite

possible in the near future, we will be able to

make silicates as pretty nice ores of alu-

minium. Then, these ores will be everywhere

andserveas instances contrary to Mr. Walker's

statement that ore occurs "at any particular

place."

I oi myself and for me to propose to En-

gineers here, I should use the following :

'Ores.' Metallic mineral or rock containing

such mineral or minerals, occurring in quan-

tities, more or less concentrated by nature and

advantageous to mankind to be extracted.

It strikes my mind, as I am a Chinese, that

to make a translation of definition of ore used

in China may be interesting to you, although

that definition has yet never been subjected to

scientific discussions. It runs as follows in

its own language

:

The following is its translation in English :

" Mineral or rock or rock containing such

mineral, before it is made use in the form of

an article, etc., is called an ore."

In my definition, I have brought out natural

concentration into the question ; I think it will

imply richness, etc., in a better sense.

P. Bao.

London, February 24.

We have not revised this interesting letter,

believing that the slight divagations from c m-

ventional English are in character.

—

Editor].

Nissen Stamps.

The Editor :

Sir— I would like to correct a statement

made by Mr. Alfred James in his annual re-

view of gold-silver metallurgy for 1912 which

appeared in the January 5 issue of the Mining

and Scientific Press, wherein he claims that
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recognition of the Nissen stamp tests at the

City Deep has not been made by the large

mining houses of the Rand.
Although this criticism applies to some of

the groups, Mr. James has apparently over-

looked the fact that it was owing to the enter-

prise of the Central Mining & Investment Cor-

poration that these tests were made, and that

they were conducted by them and at their ex-

pense. In recognition of the results the Cen-
tral Mining & Investment Corporation have
since purchased only Nissen stamps, besides

including them in the designs for the large

New Modderfontein plant they are about to

build. The adoption of these stamps by the

Consolidated Gold Fields for their new mills

now being built in Rhodesia is, I feel, also due
to the results of these tests.

Peter N. Nissen.
London, February 27.

[It is not customary to publish the correc-

tion of a statement appearing in a technical

journal except in the journal in which it ap-

peared, so we print Mr. Nissen's letter with

an apology to our friend the editor of the

Mining and Scientific Press, on whose kindly

indulgence we count.

—

Editor] .

Capital Amortization.

The Editor :

Sir— I am obliged to Mr. Morton Webber
for his reply, published in your issue of Feb-
ruary, to my remarks on his article entitled
' Debentures in Mining.'

The inception of Mr. Webber's method of

capital amortization is due, as he says, to the

unreasonableness of the income-tax laws of

England, in treating 'destructive' and 'con-

structive ' enterprises alike. He expresses the

opinion that funds set aside (out of profits) for

capital redemption would not themselves be
taxable by the Inland Revenue authorities,

but only the accrued interest thereon. This
1 believe is an erroneous assumption, and that

Mr. Webber's method would fail in securing

exemption from taxation, as income-tax in

England is levied upon the profits of a com-
pany regardless of their destination ; that is,

whether they be distributed to the share-

holders, utilized in the creation of a reserve

fund, or be otherwise applied. Furthermore,

not only would income-tax be charged on the

interest accruing from time to time on such
reserve fund, but assuming this interest to be
re - invested, the income derived therefrom
would, in its turn, be subjected to tax in like

manner, and so on ad infinitum.

As regards the steadying and raising of the

market quotation of mining stocks, which is

the advantage claimed by Mr. Webber, it is

no doubt true that a share in a company pos-

sessing a large reserve of cash or ore would
have a higher and more stable market-value
than it had during the period of accumulation
of such reserves, but at the same time this ad-

vantage would be largely discounted by the

fact that these reserves would themselves be
mainly dependent on the fortune of the mine,

and thus liable to be diminished or swept away
at any time. It is, therefore, still my opinion

that the majority of original shareholders in a
mining company, after seeing that due pro-

vision had been made for keeping ore-reserves

reasonably ahead of requirements, would
rather have full dividends distributed which
they could re-investor otherwise deal with on
their own account than be forced to contribute

to a sinking fund subject to mining risks.

If Mr. Webber aims at the return of an in-

vestor's capital, I prefer an issue of bonds or

priority shares entitled to all the profits of the

company until 100% has been paid thereon,

and ranking thereafter pari passu with the

vendor and promoter's shares.

A. G. White.
London, March 3.

Taxes in Mexico.

The Editor :

Sir— In your issue of November 1912, you
state that an important Federal ruling in

Mexico is to the effect that mining taxes paid

to the revolutionists during their control of

Chihuahua need not be paid a secona time to

the Federal authorities.

I do not know the source of your informa-
tion in this connection, but what I do know is

that I, for myself, and for certain important
interests which I represent in Mexico, had to

make a double payment of taxes under the

very circumstances you mention. The mining
taxes to which I refer were paid when due, in

the Federal office at Chihuahua, at the time

when the revolutionists were in control of the

State, and later, when the next payment be-

came due, the Federal Government demanded
and received from me, under protest, re-pay-

ment before the later payment then due would
be accepted, and for these payments I hold

receipts.

Any one acquainted with the working of the

mining laws of Mexico, while recognizing the

injustice of the demand, will understand why
it would not have been advisable to refuse the

re-payment demanded. It is indeed a matter

of much concern to many foreigners and for-
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eign companies owning mining property, rail

roads, and lands in Mexico that tin- present

condition .-i the country does not permit ol

many propel tii - b rated, 01 even pro

! m anj way. ["here does nol appeal to

be any prospect ol any settlement 01 even

betterment in the state of affairs. Revolutions

will go on indefinitely and meantime mining

taxes, etc., have got i<> be paid, under penalty

ition.

Usually it is a costly maun to open anil

again start a mine or plant which has been

shut down For any length of time. To have to

shut-down entirely is in cases a very serious

thing to some concerns, and in a mine where

there is a heavy flow of water in the work

and continual pumping necessary, it even

means in many instances the end of the enter-

prise. Certain mines within my knowli

never will be opened-up again, if ever the

workings are allowed to get under water. \

property abandoned under such circumstances

usually causes a heavy loss to the owners, and

is, at the same time, a loss to the Government
and to the coim

It is absurd for anyone to endeavour to les-

sen or smooth over the conditions at present

existing in Mexico. The country is in a most

deplorable condition from one end of it to the

other, and will continue in that condition until

therearises some man capable of taking charge

of affairs and who, while holding the confi-

dence of the people and extending justice and

equity to all, wall at the same time rule with

the strong iron hand necessary for the good of

the country and the welfare of the people

themselves. Till then, there will be neither

peace nor security in Mexico, and every en-

lightened Mexican knows it, as well as every

foreigner conversant with the country and the

people.

The question that meantime concerns the

foreign owners of mining, railroad, and other

property interests in Mexico is, how long are

such conditions going to be permitted to con-

tinue, and who is going to foot the bills for all

the damages and depredations that have been

and are every day being committed by the

various armies of ruffians who overrun the

country under the name of ' patriots ' and

'revolutionists.' If the anarchic conditions

existing at present throughout the Republic are

allowed to continue much longer, then the ruin

of Mexico morally and financially is not far

distant. It is already pretty well advanced.

Amos.

Vancouver, B.C., February 1.

British Columbian Production.

The report giving preliminary estimate il

the production ol metals and minerals in

British Columbia during I'M .', was presented

by W. Flee! Robertson, Provini ial Mineralo

gist to the Bureau ol Mines, on lanuary 13.

I'he following table gives the amounts and

\ alues

:

i-i imm i n 1 i 1 noN

1 ."111. I'l.lO I

,. lode

Total Hold

1,960.800

Silver

i oppt i

in

Total metalli

Coal ions, 10 lb

Building materia

Total vali I pi o
(illCti"ll

00,000
8,000,000 1.520.000

I

501 .500

•17,497,000

i oo

66 ,.

HJ

-
. 616.9

1.187,970

S9.I06.92K

It will be noted that in every case an in-

crease is shown as compared with 1911. The

increase in placer gold was §74,000 and in

lode gold $235,287. Practically all the pla

gold is obtained in the Cariboo distm t

($230,000) and the Atlin division of the Cas-

siar district ($250,000). The increase in lode

gold has come chiefly from the Boundary dis-

trict, in which is included the Osoyoos, Grand
Forks, and ( Greenwood divisions. The Nelson

division shows a slight increase, but Rosslanda
decrease. In the Boundary district a com-

paratively large proportion of the gold is ob-

tained in copper smelting; the Granby and

British Columbia Copper companies together

produced 67,000 oz. gold. In the Rossland

district, the Consolidated Mining and Smelt-

ing Co., operating the Centre Star, War
Eagle, and Le Roi gold-copper mines, is the

chief producer, and the next is the Le Roi

No. 2. Of silver producers, the Slocan dis-

trict leads. More than two-thirds of the sil-

ver obtained from British Columbian ore-

recovered at the Trail smelter. As regard--

lead, the Sullivan mine in Hast Kootenay
heads the list. The St. Eugene, once a lead-

ing producer, is now in the background. The
mines in Boundary district are the foremost

in the list of copper producers. Most of the

ztn< is obtained as concentrate as a secondary

product in lead and silver mills. The Stan-

dard, Van-Roi, and the Monarch are the chief

producers.



THE RIVER SIL AND ITS GOLD
A gold-gravel district, in Northwestern Spain, worked by the Romans,

and now receiving attention once more.

By JAMES HOWLISON

MUCH has been recorded by ancient and
modern writers concerning the alluvial

deposits in the northwestern part of

Spain. Nevertheless, up to the present little

has been done to test them, and some of those

who have undertaken serious work have chosen

ground that would have been considered neither

valuable nor fit for dredging had proper geo-

logical and dredging experience been brought

into play.

Ancient writers mention that the Romans
recovered gold, but throw no light on the yield

of the gravel nor the expense connected with

its recovery, and present-day writers can give

us no further information. They assert that

the Romans worked and recovered much gold,

but, like the ancients, they are vague about

the contents of the alluvial deposits. Still, as

we know that the Romans sent great quanti-

ties of gold from this district to Italy, it is only

natural to assume that the ground they worked
must have been rich and that they would pay
little attention to poor ground. They worked
to the water's edge of the river Sil all along

its confined parts, from Toral to its junction

with the Minho, but knew no method of work-
ing the river itself, except at Montefurado,
where, by tunnelling, they diverted it, and laid

bare a mile of its bed.

It was thought that the gold left in this

Roman tunnel must be enormous, and a com-
pany was formed in London to work it as

well as the dry river-bed, which had been laid

bare. But it was quite a mistake to think that

any gold would remain in this tunnel, even
supposing that the gold moved down-stream,
because when the river is in flood the tunnel

acts as a great syphon through which stones,

rocks, sand, and everything passes. Nothing
could settle. This company was also led to

believe that the Romans did not work the dry

part of the river-bed. Any doubt on this score

was set at rest, when the company completed
another tunnel and a canal leading up to it on
the lower side, to divert the water from the

Roman tunnel for the purpose of securing the

tons " of gold understood to be lying there.

This canal was about 18 ft. deep just before

entering the tunnel and it made a complete

cross-section of the Roman's last ' paddock '

or workings, which showed nothing but fine

silt and sand. Now, the Romans would work
from the lower end of the property, and the

tailing from the first paddock would be thrown

up on to the existing river-bed, but from the

second and subsequent paddocks they would
fall into the worked paddocks ; consequently,

the last paddock would be left as a great hole

Cape Drfegal

NORTH-WESTERN SPAIN
5c3/e of /V//es Boundary of

to be filled by the river, when in flood, with

sand and fine stuff in suspension, as all the

rocks and stones would pass through the

Roman tunnel, which was in the direct line of

the river. This company, therefore, did the

public a good turn, although it spent most of

its capital in doing so.

I have spent the greater part of the last

three years examining this part of Spain, using

a Keystone drill, a centrifugal gravel-pump,

and a powerful bucket-dredge during the time.

I have, therefore, had ample means of proving

these statements.

The Sil rises in the province of Leon, and

flows into the Minho, which empties itself

into the Atlantic Ocean just at the northern

boundary of Portugal and Spain. There are a

many great depositsofgold-bearing conglomer-

ate, and other alluvial almost as ancient. These
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have been the main Feeders ol the Sil and
some of its branches, rwo ol the most im-

int deposits, both worked by the Rom
are 1 'aradasei a, near the source ol the Burbia,

and the Medulas, a little to the south side of

the Sil, which have fed tins river with g ild

from the township <<i Toral downward. They
may not be rich enough to work today, when

ultural rights have to be considered, hut

n does nut necessarily follow that rii h gravel,

it found today in the river, must have been

sheil from a ri< h source. Nature, in the ero-

sion ami disintegration of a poor deposit, has

and or to be dredged profitably. But
all this gravel has enrii bed the- Sil, espei tally

where us hanks aic i onfined enough to allow

of concentration and deposition, Hie Medu
las, before mentioned, have poured then gold

contents into the Sil bj means of every creek

and gully from 1
1

>i al to < juei em i. These

Medulas show etioinious old workings by the

Romans, who had not to contend with ;mv

vested land intei et ts sui ha i ist ni iwada ys.

Every bend of the river between I oral and
Orense, wherever gold beat inn gravel has been

deposited, has been worked by the ancients,

ALLUVIAL GOLD DEPOSITS
ONTME RIVER SIL

Scale

VILIAFRANCA

allowed the river with its great sluicing power
to carry away the detritus and leave the gold.

In my tests, with the Keystone drill, of the

rivers that feed the Sil, I proved that one car-

ried a channel fairly rich. This channel issued

from a large deposit of conglomerate near its

source, which had been worked by the Romans,
but which I considered too poor to think of

workiDg at the present time.

This river is confined, and for about four

kilometres offers a splendid chance for dredg-

ing, i f satisfactory arrangements could be made
for expropriation, which just now seems im-

possible. The other river runs into, and forms

part of, the ancient lake extending from Pon-

ferrada to Toral, but here the gold going into

the lake has had too great a chance to spread,

and at one place near Quereno, when a deep
cutting was being made at the time the rail-

way was in course of construction, a number
of old Roman galleries were uncovered. These
had been driven from the river, the gravel be-

ing removed and washed. They had no means
of working the river itself, but at Montefurado,

where it forms a horseshoe bend, they drove

the tunnel, previously mentioned, through a

ridge—a distance of only 1 13 metres—and di-

verted the river, leaving about a mile of its

bed dry, which they then worked by hy-

draulic methods. The only reason they had
for thinking there was gold in the river

was the fact that they had found gold on

either side of it at various points, and from
this they evidently thought it worth while
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to go to the enormous trouble of tunnelling.

The deposits are of glacial origin, like those

in the alluvial districts of Otago, New Zea-

land. Many are aware, though it may not be

generally known, that the Molyneux river, in

New Zealand, has proved itself to be a great

dividend-payer, though the average yield from
its gravel was only 8d. per cubic yard. There
were a few cases in which 5s., 6s., or 7s. was
obtained, but the greater bulk of the dredges

got the lower yield. The Molyneux is only

about 150 miles long, but it carries an enor-

mous body of water, traverses an alluvial gold

patch of rock is encountered. These rocks

can easily be overcome by taking advantage
of the river, when in flood, to pull the dredge

over, thereby ensuring continuous work all the

year round.

It has been said to me that nothing in the

way of gold mining has paid in Spain. This
might apply to auriferous quartz mining. It

is a peculiar fact that in most cases where
alluvial gold is found in paying quantity no
auriferous quartz veins exist. Other people

say that if such gold existed in Spain surely

British engineers would have found it out long

THE HIVER SIL.

region and has, therefore, acted as the main
sluice of the country ; consequently the gold

is there found in a concentrated form. The
river Sil, in Spain, is of much the same length,

and, except that it does not carry the same
quantity of water, is identically a proposition

similar to the Molyneux.
Although from the township of Toral, almost

to the sea, the Sil carries gold, it is not to be
thought for a moment that it contains gold all

the way or can all be worked by dredging.

The river runs through granite, schist, and
limestone country : a great part of it is crossed

by hard intrusive rocks quite impossible to

dredge and often bare of gravel ; in very few
cases, however, does the gold disappear into

the banks, so that when once rich ground is

struck there will be no getting off it until a

ago. But it must be remembered that gold

dredging has been developed in New Zealand,

Australia, and the United States, and is a

branch of mining little understood or quite

neglected by the British mining engineer, so

that this argument has nothing to support it.

There is the evidence of work by the Romans,
and I have proved conclusively by my own
work that payable gold exists.

The average width of the Sil is about 100

metres, but it is not to be taken for granted

or assumed that the channel of gold-bearing

gravel extends across its full width. I have

proved it to be not more than half this dis-

tance. Transport to all parts of the Sil is

good, as the Northern Railway follows the

river for its whole length, and the main road

is also generally available.
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METAL MARKETS
COPPFR.

Average prices ol cash standard coppei :

Feb. L913 Jan. 1913 Feb. 1912

. Us. 5d. {'71. 18s. 6d. £63. Os. 5d.

rhe market I i gone thiough a period

of acute depression, and standard coppei wa
e sold .is low as ' '

;
. I he renewal

of active hostilities in the Balkans, the general

tension of political feeling in F.urope, and the

increase of the Mexican disturbances have all

assisted in developing the feeling of extreme
distrust that has afflii ted this market no less

than the bourses of the world. Impressed by

the heavy fall in standard, the electrolytic re-

fineries have at last made a radical cut in

prices and open competition is re-established.

From 16i cents they have sold down to 14|

cents, and have succeeded in marketing large

amounts both at home and in Europe. Dealers

have consequently been emboldened to take

lines of refined copper, which in the depleted

of consumers' supplies they will be able

to dispose of readily. For March shipment a

large trade has been effected, but some of

the largest buyers have still to cover for that

month. With the change in sentiment on the

part of consumers, bears, who had been ex-

ceedingly active, have been covering, and it is

probablethat there still remains a large account

to be bought back. Should the political hori-

zon clear, as the best informed advisers anti-

cipate, the business suspended by the outbreak

of hostilities should gradually revive, with a

quickening of demand for copper. Ware-
house deliveries in England are good. The
demand for sulphate seems to have revived

slightly, although there has been no large in-

crease of business so far.

TIN.

Average prices of cash standard tin :

Feb. 1913 Jan. 1913 Feb. 1912

^220. 6s. 3d. ,£228. 5s. Od. .£195. 4s. lOd.

A reactionary tendency from the high prices

of January has been observable through the

month, and it culminated in almost panicky-

conditions toward the end. Bears, led by the

unsatisfactory condition of the South Wales
tinplate industry to attack the market, suc-

ceeded in bringing prices down to £206. 10s.

for three months. A good deal of buying then

ensued, which drove prices up once more to

;£213, at which level the month closed. The
position remains uncertain. American buying

has been active even lot Forward delivery,

orders extending ovei many months having

been placed. English ingot tin lias been scarce,

smelters being unable to satisfy the demand
foi eai ly delivery.

LEAD.
\\ erage pi i< es ol soft foreign li ad

Feb. 1913 Jan. 1913 Feb. 191
'

£16. 8s. 5d. '"17. Is. lid. .£15. 13s. 9d.

Prices here have also been reactionary.

Consumers' purchases have mostly been con

lined to spot delivery, while supplies (luring

the whole month have been deficient. Asa
consequence a hea\ y premium has ruled for

spot metal, while the forward demand has been
slow. In March, much of the supplies that

ba\ e been delayed by bad weather are due, and
their arrival will probably alter this position,

while at the same time a further lowering in

quotations is probable. The consumption is

good and likely to improve. The Mexican
disturbances are curtailing supplies from that

country.

SPELTER.
Average prices of good ordinary spelter:

Feb. 1913 Jan. 1913 Feb. 1912

^25. 4s. 3d. ' !5. 19s. Id. £"26. 6s. 5d.

As anticipated in our last number, the syn-

dicate has cut the prices, but the response from

consumers has been disappointing. Outside

sellers have made concessions, and by doing

so have only strengthened buyers in their re-

solve to wait. A further lowering of syndi-

cate prices must be expected. It was deferred

at the last meeting. There must be a great

deal of spelter for April delivery still to be

placed.

OTHER METALS AND MINERALS.
Prices quoted on March 10 :

Silver.—27d. per oz.

Platinum. 185s. per oz.

Bismuth.—7s. 6d. per lb.

Cadmium.—3s. 3d. per lb.

Ai UMINIUM.—/"85 to ,£90 per ton.

Nickel.—;£170 per ton.

Antimony.- £35 to £36 per ton.

Quicksilver.—£l . 15s. per flask.

Manganese Ore.— lOd. to Is. per unit.

Iron Ore. — Cumberland hematite 27s.

per ton at mine. Spanish 22s. delivered in

England.
Pig Iron.—Cleveland 63s. per ton. Hema-

tite 83s. per ton.

Wolfram Ore.—33s. per unit (1%).



THE SEWARD PENINSULA, ALASKA
The exploration of gravel deposits in the North. The use of the hydraulic elevator.

Dredging. Working frozen ground.

By C. W. PURINGTON.

1 NTRODUCTORY.—Since the firstdiscovery,

in September 1898, at Nome, the product of

gold from the Seward Peninsula has been sub-

ject to many fluctuations and may be now
said to have fallen to a minimum (approxim-

ately §3,000,000) from which a renewed in-

crease may be expected. The accompanying
figures exhibit the gradual decrease :

1906 §7,500,000
1907 7,000,000

1908 5,120,000
1909 4,300,000
1910 3,500,000

1911 3.100,000

1912 3.000,000 (approximate)

The total production of the Seward Peninsula

to date has been under $65,000,000. As the

product has in no year exceeded $7,500,000 it

cannot be said that the gold of Seward Penin-

sula represents an important contribution in

the world's production. From a technical

standpoint, however, the production of this

gold and the methods by which it is obtained

are of present interest and are likely to be-

come of greater interest in the near future.

The increase in the production of alluvial

gold from sub-Arctic regions has been dis-

cussed during the past two years in this maga-
zine. This increase has occurred not only in

Alaska, but in Siberia also, and is due to the

better understanding of the conditions govern-
ing work in high latitudes. Fifty years ago,

the white population " north of fifty-four " de-

grees in the western hemisphere consisted

largely of fur -traders, lumber men, small

farmers, and adventurers of a petty and rather

futile character. Rapidly, however, since

1890, northern countries have been developed
for gold mining, and among them the Seward
Peninsula has occupied a prominent place.

The romantic and too often sordid history of

the early days at Nome has been frequently

told and need not be repeated here. Much of

the litigation which so hindered the mining
industry has disappeared.

The structural geology and economic con-
ditions of the Nome district have been so
thoroughly discussed in the many able reports

of the U.S. Geological Survey and by T. M.
Gibson, Charles Janin, and others, in the tech-

nical press, that I shall confine myself to a
few of the salient features of the mining in-

dustry as observed during my visit to the

Peninsula last summer.
Taking the strip of territory northward from

Nome for a distance of 100 miles and for a
width of 20 miles, the cream of the country

/)'/<; II: tNSPORT.

may be said to be included. This strip in-

cludes all the tundra mining within the terri-

tory of the Anvil creek delta and neighbour-

ing small streams whose drainage is superim-

posed on the tundra ; it also includes the

benches of Anvil creek and the dredging areas

of Dry, Otter, Hastings, and neighbouring

creeks ; also the undoubtedly important dredg-

ing areas of the Kugarok river drainage.
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magnitude is carried on without the use ol the

elevator. A hydraulic elevatoi consists first

A subordinate area lies about lno miles to

the northeast ol Nome, along Ophii < reek,

where several rough equipmentsfullydescribed

in my i<t i w ei e inoperation. I
I

have now been supplanted by small but effi-

. ient dredges. Outlying regions sui h as those

along the Solomon river. Shovel creek, and
Candle, Fairhaven, and other Arctic

camps, have considerable and growing im-

nice, but the present paper will not con-

sider them. The Cape York tin district merits

special mention. The _'< foot sluice-box dredge

operating on Buck creek produced 92 ton^ ol

black tin in 1911 .and 1 75 tons in 191 2, the con-

centrate running from 64 to 68".. metallic tin.

TRANSPORT. It is unfortunate that the

narrow-gauge railway, about 90 miles long,

connecting Lane's Landing, on the Kugarok
river, with the town of Nome, has gone out of

business. This road would be of considerable

assistance in the transport of machinery for

the dredge installations now contemplated.

Almost none of the original rolling stock is in

use on this railway, for, if any motor vehicles

are used, the Government imposes a tax of

$100 per mile per annum on the company.
The public uses it asa common highway, each

individual making his own truck, to which
dog-teams (' dogmobiles ') are attached. Dur-
ing 1912 coal was hauled by horses on this

railway to supply the steam shovels at work
on the Miocene ditch.

The dogs of Nome, celebrated as fast tra-

vellers when drawing sleighs in the winter,

are no longer allowed to take their well-earned

holiday. They work winter and summer. I

made a journey of 100 miles on a small rail-

way hand-car drawn by dogs, from Nome to

Salmon lake and return. The dogs are al-

lowed to rest on the car during the down-grade
stretches, and the passengers, more or less

covered with dogs, coast merrily foV distances

of from 2 to 12 miles where the slope permits.

In the early spring comes the annual dog-

sleigh race, in which the whole population of

the Seward Peninsula takes as much interest

as does New York in a National League base-

ball game. In. 191 1 the winning team, owned
and driven by Scotty Allan, and composed of

Alaska dogs, made the distance from Nome to

Candle and return, 360 miles, in <S0 hours and
50 minutes, including all stops. The longest

stop of 6 hours and 40 minutes was made at

Candle, the northern terminus. Six teams

•Bulletin No. 263. L'.S Geological Survey 1905: " Methods
and Costs of Gravel and Placer M llaska."

stalled, and fi iui I m lied ; tin- lust anil

second pi i
i

mil: to Alaska dogs, whili thi

third team was composed oi Siberian dog-..

I he ownei <>i the winning team receives an
nually a batch of letters, mostly from Eng-
land, making inquiry concerning the pedigree

of the d. •.:.
I lut, alas, the sleigh dog of Alaska

that tried to trace Ins ancestry would probably

have a harder time than even the i
on mien 01

Mayflower variety ofplutocral who starts out

to link himself to William the Conqueror.
The old days of Nome, when the town had

a population of from 8000 to 10,000, both

winter and summer, are gone for ever. The
population is now reduced to something like

5000 people m summer and 2000 in winter.

This decrease shows that the methods of work-

ing the mines by hand-labour are rapidly on

the decline and that work is not afforded to

more than 20% of the former population.

Social conditions at this isolated Arctic

camp are interesting. It is one of the few
places in the civilized world where men can
obtain a high wage and where living is not

i ommensurately high. No one is employed
at less than $5 per day and on the creeks

'

board is given free. This board and lodging

may be reckoned at from §1'50 to $2 per

man. The season lasts only from June 25 to

October 5 on an average, that is, about 100

days. The steamer fare, there and return, is

$150 from Seattle. A man's outfit, of which
the principal item is rubber boots, will cost

him about S25; consequently a good labourer

can net about $300 per summer season. Sev-

eral cases are known to me where men have

gone up year after year working as day
labourers and have saved a reasonable amount
of money, which they invested in ranch land

on the Pacific coast. Labour unions are re-

presented, but they do not appear to make
much progress. In general, the population i^

extremely efficient and intelligent, no drones

or worthless characters being wanted. In-

capable members of the community are soon

weeded out and leave for the ' outside.'

One-man methods have practically passed

away, and only a few operators are still work-

ing with sluice-boxes, horse scrapers and so

forth. Practically all the derrick plants, small

mechanical lifts, track and incline arrange-

ments, and the like, ha\e given place to hy-

draulic plants or dredges.

Hydraulic Mining is confined now to a

very few places, notwithstanding the immense
amount of money that has been spent in the

past in the construction of water-conduits for

this purpose. No hydraulic operation of any
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of a heavy casting in the form of a cylinder,

about 3 ft. long and 15 inches in diameter,

choked to a throat, 12in.or 13in.indiameterand

having an opening on one side near the bot-

tom end, lOiin. or 11 in. in diameter. In the

bottom, which is closed, is fitted a nozzle *Hin.

in diameter, which points upward. The lower

end of the nozzle is screwed to a goose-neck

casting, the outer end of which enlarges to

15 in. diameter and is bolted direct to the sup-

Mining Company on Little creek, four miles

north of Nome and on the left limit of Anvil

creek, just below the junction of Specimen
gulch.

In the first of these places frozen gravel is

hydraulicked, and in the second the gravel is

almost entirely unfrozen.

The duty of the miner's inch, which is per-

haps the most important factor in this class of

mining, may be defined as follows : It con-

S,ed ter,,

Scale of Miles
O S 'O 2Q 30 «Q SO

MAP OF THE SEWARD PENINSULA.

ply pipe which brings water under pressure

from the penstock. The force of from 300 to

400 miner's inches of water under from 160 to

2h0 foot head creates a vacuum in the up- cast

pipe, which is 16 inches in diameter and sets

at an angle of about 30° from the vertical.

This pipe is from 26 to 30 ft. long, the lower
end being bolted to the upper end of the ele-

vator casting. The gravel, being sucked in at

the opening, is raised and shot through the

upper end of the pipe against a manganese-
steel hood, set over the upper end of the head-

box of the tail-sluice.

The largest operations of this character are

those under the management of the Pioneer

1—5

sists in the number of cubic yards of gravel

per miner's inch of water moved from the

bank, transported by waterj through steel

sluice- boxes, set in bed-rock, to the throat of

the elevator, and lifted to a vertical height of

from 20 to 30 feet, to the tailing sluice, and

properly stacked on the tailing pile, in the

space of 24 hours.

The miner's inch is the standard of 1'5

cubic feet per minute. This does not corres-

pond to the ' inch ' in general use by the larger

ditch companies at Nome, which is 1*2 cubic

foot per minute.

At Little creek, where three or four eleva-

tor plants were in use during the past summer,
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the duty of the miner's inch was 1*09 cubic

yards. 1" the unfrozen gravel oi the Anvil

creek benches, on the operations known as

No. l and No. 2 below Specimen gulch, the

duty pei miner's inch as determined by a< u

survey ;uul measurements undei my di-

63 < ubic yards. It is interesting

to note that in unfrozen gravel the duty ol the

piping giant alone (considered irrespective of

the elevator and tailing-giant) is 12*38 cubic

yards per miner's inch, and 4'42 in handling

frozen gravel. In a word, it shows that by

far the greater portion of the water is used by

the elevator, which is probably the most in-

efficient method of lifting gravel. Three to

four different nozzles are used in each opera-

tion, namely, either one or two for piping, one

in the throat of the lift itself, and one for

stacking the tailing at the end of the sluice.

Although the hydraulic lift has been in use

in the Nome district for the past 10 years, and

at the present time is in greater vogue than

ever, it is at best only a makeshift, and fills

the breach between the methods of handling

gravel by hand, horse-scrapers, derricks and

so forth, and the final operation now rapidly

being instituted, that is, dredging.

In certain parts of Anvil creek and like

areas, characterized by heavy serrated bed-

rock and large boulders, the hydraulic eleva-

tor is perhaps the only system possible and

the high tenour of the gravel makes it profit-

able. On the other hand, the so-called old

beach and tundra areas, of which the tract

between Nome and Little creek is represen-

tative, present a better condition for dredging

than for the elevator now in use.

A great deal of money has been spent in

building ditches that are partly or altogether

useless. The amount of water wasted by the

hydraulic lift was not taken into account by

the parties who projected the original ditch-

lines, nor was it realized of what subordinate

use these ditches are for the generation of

hydraulic power. It is safe to say that water

ditches at Nome will gradually fall into disuse

for the purposes intended when they were

built. They will be used for generating power

to some extent, though even this use will

be regulated by the cheapness and the greater

convenience of oil-fuel.

Oil from Coalinga, in California, can now
be landed at Nome for S1'50 per bbl. if taken

in large quantities, and the same price would

apply also at the more sheltered ports along

the south coast of the peninsula. Any increase

in this price during the next few years is not

likely, and one naturally looks forward to the

time when the erection "l a custom i»nver-

plant foi the dredging industry will !»• war-

ranted. The transmission "l power, for ex-

ample, from Golofnin bay to Y<>ik, would in-

volve a distani e ol less than I 80 miles, and

all other distances from Golofnin bay to the

at dredging fields would be shorter. The
best site foi a power plant would depend on

many COnditn ins. \m.nig these the vii i mt \

of one of the large ditches, for the supplemen

tary use of water, might be one. It has been

found, however, thai there is nut much diffei

ence in the cost of power at Nome generated

by water or generated by crude oil, using

ordinary steam plants. Willi the use of steam

turbines or large gas-producer engines, it is

almost certain that the advantage in economy
will be against the ditches.

The ditches are important in that the

frozen silt that covers the tundra behind

Nome, and which in the Kugarok region cov-

ers the benches, is easily ground-sluiced when
water is allowed to cut channels through it,

and still more easily disappears when sub-

jected to water under pressure. The vegetal

overburden, also known as ' muck,' often con-

tains lenses of solid ice, perhaps several hun-

dred feet long, known as ' glaciers.' The
material averages from 50 to 75% in water

content, and where a grade of i% is available,

a stream of water, coming from a li-inch

nozzle under 200-ft. head, will melt the frozen
' muck ' like butter.

A systematic removal of the 10 to 20 feet

of this overburden should be undertaken in

large areas, laying out so many acres for the

season's work and distributing so many inches

of water per day from the ditch for this pur-

pose. The first operation is the ploughing of

the mossy cover in the spring. If this is not

broken to a depth of one foot, the water will

not attack the frozen silt underneath. The

breaking is best done by gang-harrows, drawn

either by horses or a traction-engine. The

'caterpillar' used at Nome for this purpose

does not seem as practical as a traction-engine

or motor-truck fitted with 6-ft. tyres. Follow-

ing the breaking of the sod by the above me-

thod, comes the hydraulicking of the ' muck,'

which, for each nozzle used, can be done at

the rate of from 20 to 40 acres to a depth of

two yards per season of 100 days, according

to the nature of the ground, amount of grade,

etc. The cost of this operation will depend

entirely on the scale on which it is conducted.

In large operations it will be under 2 cents,

and in small ones may cost 10 cents per cubic

yard. The rain, sun, and atmospheric action
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will melt the remaining thickness ol muck'
to the top "i the gravel, but will have little

I on the underlying gravel, which must

be thawed by steam, so fai e it experi

indicates.

It h.is been lately brought forward in I

magazine, and elsewhere in the I

press, th.u the removal of i

i

in the Klondj I n is all that is nece

in order that the under! ivel will thaw
to bedrock. I am not prepared to say that in

the Klondyke region tins natural thawing is

impossible. In the Nome district, on the

other hand, it is certain that very little natural

thawing of exposed gravel will occur. I place

the depth to which the sun will thaw this

gravel at a maximum of six feet, in the tundra

area. Whether this be on account of the less

grade or of the greater humidity of the climate,

as compared with the Klondyke, is difficult to

say. No experience in the Seward Peninsula

up to the present justifies the assertion that

exposed gravel over 6 feet in thickness will

naturally thaw to bedrock.

Dredging.—There are at present in the

Seward Peninsula, and for the most part in

the southern part of it, about 40 dredges at

work or under construction. As the dredging

season only lasts, at the most, for 150 days,

the work is carried on during this short season

with feverish activity, no stops being made
either day or night, except for unavoidable re-

pairs or for ' clean-ups.' In many cases there

has been more enterprise than judgment ex-

hibited in the erection of the dredges, several

installations being on ground not previously

prospected. Others are on plots of ground

where the yardage available is insufficient to

last more than two or three years. Hitherto

nearly all the dredges have been installed with

the idea of working comparatively narrow

strips of unfrozen river-bed, lying between
flat or sloping banks of frozen material. Even
the most sanguine exponents of gold-dredging

have not thought it wise to tackle frozen

ground with the bucket-dredge.

But this form of dredging both in the Nome
district and in the Kugarok, Candle, Good-
hope, Fairhaven, Solomon, and other partly-

frozen areas, must necessarily be short-lived,

for the unfrozen areas are quickly exhausted.

Recourse must be had to some method of

dealing with the frozen flats alongside the

river-channels, which are greatly in areal ex-

cess, and are in some cases profitably gold-

bearing. Where these areas are flat and
shallow, steam-thawing in front of the dredges

seems the most practical method.

I 'i.u til ally tin' "iih' ex. in
I
'ii-- pin

points an- used in fn mi "i

a dredge, '-called ] 'lein

di edge operating at < Ittei i reek, a small

beai h ti ibutai \ il the Nom Photo
-I this dredge and poi table thawing

plam i .\ n. The two In lilers, totalling

d with

tents, ami ale mO\ <-<! foi waul as fast a 1

1

quired to i ad i >i the di edge, Fort
\

are in use thaw ing to 14 feet in depth,

n dutj of each point a I '> < nine

in 24 hours, and the cost is under 13

ird. Were the o\ ei burden sti ipp

ed by hydraulic means m advance, the

i at this small plant would be le ;, andthi

duty ill the steam higher. The cost of power
generated, with oil costing 7'27 cents pel

gallon delivered at the plant, is 3 cents pel

horse- power-hour.

The total cost of dredging and thawing il

this plant is stated to be 27 cents per cubic

yard, handling about 800 yards per day. I di

i at this plant, while extremely interesting,

should not be considered as representative of

what can be attained when operations are

conducted on a large scale.

For the Nome tundra area, it is not going

too far to say that under favourable conditions,

where a sufficiently large yardage is available

and a proper equipment installed, the entiri

cost of stripping, steam-thawing, and dredg-

ing will be under 20 cents per cubic yard.

To come to a second possible dredging as-

set, the so-called Third beach and its vicinity

has hitherto presented an insuperable problem
to the miner. I refer, of course, to the »i>

miles of the original bedrock pay-channel

which have produced from a buried ribbon of

gravel or broken bedrock, averaging 50 feet

wide and 24 feet thick, over S 1 2,01)0,0011.

The operations along this strip supplied the

population of Nome with occupation and gold

for live or six winters.

The famous winter dumps, on the Portland

Bench, Bessie Claim, and others, which were
washed after the water was liberated in the

spring, were largely the product of the third

beach strip. This asset has now disappeared.

Drifting was possible only in those opera-

tions of the area where the gravel was solidly

frozen. Many parts of the sea-beach, especi-

ally near the mouth of Dry creek, have

hitherto defied every effort of the miner to win

the gold on account of an excessive flow of

water. Attempts at freezing the shafts have

been, and are being, made to recover the

gravel from these thawed areas. It is not
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likely, however, that a sufficient amount of The methods which bid fair to be successful

gold is recoverable from any one area to on the deep frozen gravel at Nome, represent

warrant the costly freezing of shafts. What, an entire novelty in American placer-mining

then, will be the solution ? practice. It is probably to a modification of

STEAM-POINTS AND MOVABLE BOILER-PLAN! f.V FRONT OF DREDGE.

/'/:; DOE AT ll'o/JA

The conditions are as follows. The total

depth varies from 80 to 120 ft., from the

grass roots to rich pay. Some fine gold occurs

throughout the entire section of fine gravel

lying beneath the ' muck.'

the Australian pump-sluicing barge that we
shall owe a means of exploiting deep gravel

in which permanent frost prevails. I have

shown that the duty of an inch of water, when
piping only is required, is unexpectedly high
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when acting on frozen gravel. Three facts,

first, that watei undei pressure will attack

gravel; second, that over 4 cubic yards

of tundra-gravel in 24 hours can be thawed,

broken down, and moved to a sluice or sump,

by one miner's inch of water ; and, thirdly,

that at Nome oil-fuel can be made to generate

power at a costof between 1 and Ij cents per

horse-power-hour, give a basis foi the method.

In the Australian system, the piping is done

in the pit, and the gravel and water raised

from the sump by a centrifugal pump mount-

ed on a barge that rests most of the time on

bedrock. A temporary structure, carrying

the tail-sluice, is erected on the bank of the

pit, and into this sluice the pump discharges,

sometimes at a height of 60 ft. above the in-

take. A pressure-pump, used for hydraulick-

ing, is also mounted on the barge, the whole

plant being steam driven and self-contained.

If the gravel is deep, 100 ft. or more, the

work is done in two stages, and many plants

in Australia working gravel over 100 ft. in

depth have been successful.

At Nome, pressure-water is often available,

eliminating the need for pumping. In order

to move frozen gravel, the piping must be

done not against the bank but from the top of

the bank into the pit ; this introduces a com-

plication, which can doubtless be overcome.

It may be that in shallower areas, say from

25 to 45 ft. deep, some form of barge equipped

with bucket and stacker working in connection

with nozzles that will break down and shove

the gravel to a sump, will be successful. It

may be able to compete in cost with the

bucket-dredge preceded by steam-points. The
failure of the bucket-line elevators used in the

Klondyke was due in a large measure to their

immobility.

Mr. H. G. Peake has recently drawn up a

project for the handling of frozen gravel in

Siberia under conditions which are not very

much dissimilar to those at Nome. This

plant resembles a dredge in almost every re-

spect, with the exception that the hull is con-

structed with the idea of its resting on bed-

rock the greater portion of the time. Where
uneven bedrock is encountered the inequality

will be compensated for by the use of 4 spuds.

The bucket-line which performs only the

function of raising gravel from a sump, and

does not dig into any fresh ground, will natur-

ally be made of much less strength than on

the ordinary dredge, and will be consequently

less expensive to construct.

While it is not contended that plants simi-

lar to the above described have been as yet

used ally in frozen gravel areas, it is

highly probable thai the frozen gravel problem

will be successfully met within the next few

years by plants similai t>> those which I have

attempted t>> describe.

The Australian idea "f mounting all the

necessat v ma. Iimci v on a barge or hull sitting

on 1" droi k For the period of the ' set-up,' and

winch , an lie moved at will by the simple ex-

pedient of flooding the pit, is a valuable one,

and this idea properly applied can help miners

in all countries where frozen gold-bearing

: avel abounds.

The material along the third beach line and

for a distance away from it of about } mile,

representing the so-called 'slough-over,' is

very fine, consisting mostly of beach sand and

pebbles not exceeding one inch in diameter.

This material is much easier to hydraulic than

the material now being handled near Little

creek. Consequently the duty of the miner's

inch may be considerably higher than I have

indicated above.

It is considered that at three separate points,

namely, where Dry creek, Cooper gulch, and

Anvil creek break into the tundra, there are

deep-lying areas of beach-gravel. Detailed

drilling has been done in some instances, and

the samples obtained render it probable that

hydraulicking with an improved form of ele-

vating will be feasible. Consequently this

locality, taken in connection with the shallow

and easily dredged area lying below and sur-

rounding it, presents an important gold re-

serve. Beyond the vicinity of Nome the Se-

ward Peninsula presents many possibilities

for dredging. The layers of gravel in the

Kugarok, Ophir creek, Candle, Fairhaven,

and other districts, will not exceed on an aver-

age 15 ft. from surface to bedrock, and

whether frozen or not, there is no insuperable

obstacle to dredging. Ideas change with the

progress of events, and I am frank to say that

recent developments in the north have caused

me to entirely alter my former opinion that

frozen gravel could not be successfully handled

by the gold-dredge.

One asset exists in the Seward Peninsula to

which little attention has been paid. In sev-

eral parts of the area, notably in Bangor and

other creeks tributary to Snake river, consider-

able quantities of scheelite, the tungstate of

lime, are found in the gravel. This concen-

trate is found in all the clean-ups of the

placers. Considering the high commercial

value of this mineral, some deposits of it might

be found sufficiently profitable to exploit,

especially when associated with gold.



MINING IN THE ARGENTINE REPUBLIC

By W. EVAN SIMPSON.
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Introductory.—The name 'Argentina'

suggests association with silver mines, and

that of the chief river of the country, Rio de

la Plata, would appear to indicate that silver

had at some time been discovered in large

quantities in its channel. Investigation shows,

however, that these names are derived not from

anything connected with the production of the

country itself, but simply from the fact that in

the early days of Spanish rule the river was a

highway for the transport to Europe of silver

from the mines of Bolivia, Peru, and adjacent

countries. The present Republic owes it name
to the silver ornaments worn by its inhabitants

at the time of the conquest and to having a

position on the side of that river from which

the silver was believed to have come.

Such early exploration as was undertaken

in the country was the work of the Jesuits

during the 18th century. When they were ex-

pelled, in 1767, practically all mining ceased

until within the last 25 years, when operations

were resumed in many localities by private in-

dividuals, and with some measure of success.

The existence of mineral deposits has now
been fairly well proved for the entire extent

of the mountainous part of the Argentine,

which is some 2500 miles long, but although,

within the last few years, large sums of money
have been subscribed and many hundreds of

companies promoted, ostensibly for mine de-

velopment, comparatively little serious work
has, so far, been attempted, and, consequently

the value of the mines, where they do exist, is

much discounted. In fact, to the Argentine

resident, ' mining ' appears rather as a legiti-

mate means of plundering the public, and the
' mining engineer ' is classed as a sort of con-

fidence-trick man who can hypnotize his lis-

teners with entrancing reports of limitless

wealth in some inaccessible region, and get

them to part with their cash while under the

delusion that they are being enriched.

It must, however, be conceded that, in the

past, the local speculating public have them-

selves been largely responsible for their own
disasters, by the encouragement, always given,

though often unconsciously, to the promotion

of enterprises founded on the display of glit-

tering or highly coloured specimens of mineral

wealth alleged to have come from some remote

part of their own country. Naturally, samples

of gold-bearing quartz prove the most seduc-

tive and the tales relating to it are almost in-

credible. For instance, the visitor cannot in-

quire into the history of mining in the Repub-

lic without being informed of what is now
known as the San Juan del Oro swindle, an

affair that occurred some four years ago, when
three or four prospectors arrived in the city of

Buenos Aires from the far north-west and ex-

hibited broadcast some wonderfully fine speci-

211
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mens ol alluvial gold. These, thej said, had

been found near the Bolivian border, but, 1

understand, the) were subsequently proved to

have come from Australia. The sensation

luced was intense, ami ii reports be cor-

rect, the display of these specimens in the

show-window of a large emporium in one of

the mam streets, < ollected such a crowd as to

seriously interfere with the pedestrian traffic.

In the fever of excitement, some of the wealthi-

est business people of the city signified theii

willingness to purchase an interest in the pro-

perty. This suggested the formation of a com-
pany, the shares in which were simply rushed

by public applicants, the buying and selling

being carried on with a recklessness akin to

nity.

Two dredges were ordered without any de-

lay, and an expert was brought from New
Zealand to supervise the practical operations.

The publication of this information, during an

energetic Press campaign, brought the mar-

ket-value of the property, I understand, to a

total of nearly .^2,000,000. There is no say-

ing what heights of finance might have been

reached if the original prospectors had not dis-

appeared suddenly with ,£"100,000 in hard cash,

netted from the sale of vendor shares. This

discounted the genuineness of the whole affair

and culminated eventually in the liquidation

of the company without the production of a

single ounce of the precious metal.

Similar tales are current of the great ma-
jority of the dredging companies, as well as of

many other local mining enterprises, and, cer-

tainly, this state of affairs has destroyed all

confidence in public company operations and

seriously retarded the legitimate development
of the resources of the country. At any rate,

it is an undisputed but regrettable fact that

though mines in many localities had, in the

past, been worked by private owners at a fair

profit, their subsequent acquisition by the pub-

lic seems to have been the signal for these

profits to cease. Of all the companies organ-

ized to work a variety of minerals, including

those containing gold, silver, copper, and, to

a less extent, lead, not one, so far as I am
aware, has been known to pay a single divi-

dend.

Working Conditions.— In all countries

mines have to be worked under great disad-

vantages and those of the Argentine are es-

pecially unfortunate in this respect, being in

the majority of instances situated at high al-

titudes, in localities often entirely destitute of

timber and remote from centres of civilization.

Labour is not only scarce but is often totally

inexperienced, and, consequently of very low

ciii. iem j

.

['lie redeeming features are that the melt-

ing snow on the high mountains gi\ es i ii e i"

innumerable rapidly-flowing streams, which

are available foi generating power, usually

within easy access oi the mines, and that thi

Argentine government is showing a sincere

desire to foster the industry by rendering every

reasonable legitimate assistance, in order to

bring it, if at all possible, to a condition as

nourishing as that of agriculture, which has

made the country famous and, financially,

probably the wealthiest in the world. By the

way, it may be mentioned that mining and
agriculture are administered by the same
government department, the supposed rela-

tion between them arising, presumably, from

the coincidence that individual mine-owners
are principally farmers, but the hope is ex-

pressed locally that mining will rise to the

dignity, at no distant date, of having a depart-

ment of its own.
GEOLOGY.—The area of Argentina is so

vast that practically every kind of rock is re-

presented within its confines, of all ages from
pre-Cambrian to Kecent. But the mineral

belt proper forms the wild mountain range to

the far west on the boundary of Chile.

It is only now that systematic geological

examination of the country is being under-

taken by the Government, and the following

details of the localities, where the various de-

posits occur, are given to me by one of the

surveyors engaged in official work in the nor-

thern half of the Republic.

Pre-Cambrian occurs as the backbone of

the Andes, in the form of granite and

slate or shale, from at least as far south

as the province of San Juan up to Bo-

livia.

Cambrian deposits are found in the neigh-

bourhood of Salta and Famatina, and

Silurian from Mendoza to Bolivia, and

Devonian, both inferior and superior, from

the north of Mendoza to Brazil.

The principal constituent of these deposits

is slate. The fossils present cannot definitely

be identified as belonging distinctly to any

single period. Volcanic eruptions have greatly

metamorphosed the surrounding rocks and ren-

der it difficult to recognize the stratification.

Carboniferous conglomerates, and sand-

stones, interbedded with volcanic tufas,

occur in the greater part of the country.

J t'RASSIC deposits give evidence of abund-

ant plant life and occur in the Provinces

of San Juan and La Rioja, as well as
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with other classes of fossils, in Neuquen
and Mendoza.

Cretaceous (inferior) for the most part

Wealden, occurs from Neuquen to Brazil

and with petroleum in Jujuy toward Bo-
livia.

Cretaceous (superior) with petroleum is

found to a large extent in Rio Negro.
Tertiary deposits, both marine and ter-

restrial, are found chiefly in Patagonia
and Parana ; but to the

Recent period belongs the greater part of

the Republic, stretching as it does from
the Atlantic sea-board across the rolling

pampa to the foot of the Andes.

part of its bulk, of infusoria : Professor Ehren-
berg has already ascertained in it thirty oceanic
forms." These white beds are everywhere
capped by a mass of gravel, forming probably-

one of the largest beds of shingle in the world,"
and, as illustrating how comparatively recent
has been the formation of this region, he adds
that all this gravel has been transported and

probably rounded, subsequently to the deposi-
tion of the white beds, and long subsequently
to the underlying beds with their Tertiary
shells."

,
• j

The whole of the pampa, or prairie country,
is covered with a coating of sandy alluvium,
which, though bare of vegetation in the West,

A DERELICT DREDGE AT fAMATINA,

With the geology of Argentine, especially

of Patagonia, the name of Darwin is insepar-

ably associated. The expeditions that he and
Fitzroy led into the interior, in 1834, were re-

sponsible for practically all the valuable in-

formation known about that interesting coun-
try. Darwin spent considerable time in ex-

ploring the great Tertiary formation stretch-

ing for some hundreds of miles along the Pata-
gonian coast, in which were contained large

quantities of shells, the most common being
a massive, gigantic oyster, sometimes even

afoot in diameter."* He, also, has noted that

these Tertiary beds are " covered by others of

a peculiar, soft, white stone, including much
gypsum and resembling chalk, but really of a
pumiceous nature. It is highly remarkable,
from being composed, to at least one-tenth

•'Voyage of the Beagle.' (Chap. VIII.)

is the source of the pastoral wealth of the Re-
public in the East. Immediately underneath
this superficial layer is, most interesting of all,

a bed of red argillaceous earth, sometimes 40
feet thick, which Darwin calls " Pampean
mud." This deposit is teeming with the re-

mains of gigantic animals, causing Darwin to

remark " the whole area of the pampas is one
wide sepulchre." Bones of the mastodon and
other extinct animals are found wherever this

mud occurs, more particularly in the province
of Buenos Aires and, frequently, mingled with
these, are human bones and other relics that

can be identified as bone implements and tools

of stone. Many theories have been devised
to account for the disappearance of these
animals, one being that they were killed by
Glacial cold, another that they were over-
whelmed by a mighty deluge, while a third
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, alls foi the occurrence of a gigantic simoom.

I., each of these there are great objections,

the most insuperable being that no specimens

have been found in a state of perfect preser-

ii, as would naturally be expected under

such circumstances, but, on the contrary, many
ol the skeletons are mutilated. Probably

\\ \. I first, m bis ' Argentina,' quoting from

Sii 11. 11. Howorth's 'Mammoth and the

Flood,' gives the most irrefutable theory, in

the statement, simply, that " some gigantic

natural cataclysm swept away alike man and

the vast animals with which he lived in these

regions." At any rate, whatever be the theo-

it is certain that mammoth life was, at

one time, very abundant m Argentine, and that

it was suddenly obliterated.

Gold in the free state is found in quartz

veins traversing granite, andesite, and dacite,

and also associated with silver and copper in

pyritic deposits within porphyry and slate.

Alluvial gold is also found in many deposits

of gravel, the discovery of which, some few

years ago, created no small amount of excite-

ment, both locally and in England, a circum-

stance which, as before mentioned, had its

sequel in the indiscriminate flotation of numer-

ous dredging companies, many of which were,

undoubtedly, organized for purposes other than

those of serious work. In many localities a

rusty dredge, stranded high and dry on some

river-bank, stands as a sorrowful monument

to the reckless manner in which the gullible

public will throw away their cash during a fit

of excitement, and is often the sole asset re-

maining of a company that may have been

floated for hundreds of thousands of pounds.

No doubt many of these alluvial deposits, if

worked seriously for their gold contents, would

prove remunerative, but the crop of scandals

that has ensued all over the country in recent

years, has created the belief that every dredg-

ing proposition in the Argentine must neces-

sarily be a swindle.

Auriferous quartz veins occur in many parts

of the Republic ; they are generally irregular

in width and erratic in value, but conform to

the general rule of being richest at the sur-

face. The great majority of these are so small

as to be only suitable for private ownership,

which may, in a measure, partly account for

their failure to be remunerative when acquired

by comparatively heavily capitalized com-

panies.

Famatina District.— Although the Ar-

gentine has many indications of becoming at

some future time a gold-producer of note, it

is plain to the traveller in the mountainous

distl icts, especially those to the north and west,

that in copper production he the greatest pos-

sibilities. At pu-sent, however, the only seri-

ous attempt at commercial operation in this

direction is that being undertaken by the

Famatina Development Company, and, if

proof be required of the earnestness of the

Government to foster the industry, I fancy it

is to be found in the liberal concessions granted

to this company in the railway freight-rates

for its mining supplies and in the low charge

made for the transport of ore from the mines

to the smelter over the governmentaerial rope-

way. This ropeway has been built at a capi-

tal outlay of ;£ 175,000, and is being worked

for the sole benefit of private mining com-

panies at a scale of charges that scarcely

covers the actual operating cost.

The Famatina properties are situated in the

steep mountain ranges bearing the same name

as that of the company, at an altitude of from

14,700 ft. to a little over 16,0fi0ft. above sea-

level. Any reference to them is of special in-

terest to British readers, for they are owned

in England. They are distant 2li miles in a

straight line from the railway terminus at the

township of Chilecito, which is about 700

miles from Buenos Aires. To reach the mines

from the railway, several routes are available,

the most expeditious being the aerial ropeway,

but, as it is by no means uncommon for the

transport-cars to be dislodged from the sup-

porting rope, by the violent storms common
in the upper mountainous regions, and to be

dashed into a valley many hundreds, perhaps

thousands, of feet below, the traveller is

strongly recommended to seek the less digni-

fied but much safer facilities offered by the

docile mule and to journey by one of the sev-

eral land routes, each of which teems with in-

terest and is by no means lacking in the thrill

of adventure.

The various tracks tend to follow the val-

leys formed by the torrential streams and fre-

quently lead into canyons with walls standing

almost perpendicular for hundreds of feet.

The rainfall is extremely small, hence practi-

cally all the water in the streams is derived

from the melting snow on the mountain tops,

and, coming from a large area exposed to the

disintegrating action of fierce sunlight by day

and of intense cold by night, the water carries

with it a fine mud, much appreciated for its

fertilizing and soil-forming qualities in the ir-

rigation colonies of the lower valleys.

To the prospector, however, the matter of

chief interest is that, in many localities, springs

of considerable volume issue from the moun-
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tain sides. Many ol these, on examination,
are found to be simply dilute solutions of sul-

phuric acid, 01 rathei ol acid iron sulphate,

taining distinct traces of i opper. This, oi

i ourse, indicates the i of e ttei

ei ileum- p\ i iin- deposits and might also

be accepted .is a hearty invitation on the part

Nature for closer inquiry.

The Pamatina ranges undoubtedly contain

a number of copper lodes, but of these only a
few have been seriously exploited by tunnels

driven into the hillsides. The two on which
the Famatina Development Co. has concen-
trated its attention, called the Upulongos and
San 1 'edro, have shown ore-shoots 1 21 II > ft. and
600 ft. in length, respectively, and in width
from 3 to 9 ft. and 18 inches to 2 ft. respec-

tively. The ore is a dense pyrite of fairly

uniform composition, intensely hard and de-

structive on the steel drills. It is mined from
three levels simultaneously and transported

over the aerial ropeway from the mine direct

to the company's smelter without any selec-

tion whatever, other than the extraction by
hand of any waste rock that may have been
accidentally broken with it during the process

of mining. The ore reserve in the mine is

about 120,000 tons and the capacity of the

plant is about 250 tons of charge per day, the

average value of the ore smelted, according to

the published statistics, being 4% copper, 8 oz.

silver, and from 4 to 9 dwt. gold. Smelting
operations have to be conducted under ad-

verse conditions, especially as regards the sup-

ply of coke which has to be brought all the way
from England, but, on the other hand, water-

power is abundant in the immediate neighbour-
hood, and at present two turbines generating

together 500 hp. are in use.

Close to the Famatina property is another

group of copper mines, called the Los Bayos,
owned by an Argentine company, in which
the lodes appear to have been formed by the

deposition in huge cracks of the minerals
leached from the enclosing porphyritic coun-

try-rock. The gangue consists of quartz, kao-

lin, and barite. The orebody has been proved
for a length exceeding 500 ft., and assays from
2"5 to 3% copper and 8 oz. silver over a width,

in many places, greater than 15 ft. The ore

is entirely sulphide and is developed on four

levels, two of which are separated from each
other by a vertical distance of only 10 or 12

feet. This company possesses a small con-

centrating mill, worked by a Pelton wheel, but,

unfortunately for power- generation purposes,

harnessed the water from the nearest spring,

which is found to have an acidity equivalent

to i lb. sulphuni acid per ton, with the result

that, during a three months' expe ental run,

the hulk of the power-plant went into solution.

The extraction, bj wet concentration, has only
averagi d ab ml 0% oi the valuable content!
of th( ore, and altogether, during its short

career, the company lias had its fair share ol

troubles. For each of these, however, there

appears to bean easy remedy, as several other,

but suitable, streams are available locally for

the supply of power, and the adoption of an
oil-flotation method of concentration might
overcome the metallurgy al trouble. In I u t,

tins mine, which is probably typical of many
others in the country, with its pyritic lodes

and baritic gangue, and its sulphuric acid well

on tap,' would seem to be particularly worthy
of investigation. The only material to be im
ported would be the oil, and even this, if per-

sistent reports be true, is now being disco\ eri d

in the more northern parts of the Republic.

The dispatch of all ore from the Famatina
district is now effected over the Governiin-nt

aerial ropeway, an installation constructed in

1907 at a cost of nearly two millions of Argen-
tine dollars and claimed to be the biggest of

its kind in the world. It is 21'45 miles long

and has a difference in altitude between its

terminals of 1 1,526 feet. For various reasons,

chiefly topographical, the. usual practice of

constructing the ropeway in a straight lm<

was found to be impracticable. A system of

dividing it into workable sections, each at a
slight angle to its neighbour, had to be adopted.

There are in all eight sections, the shortest

being little more than 2000 yards and the

longest slightly less than 6 miles. The great-

est inclination in any one span is 46% and the

working capacity of the installation is 400 tons

in 10 hours. The bulk of the tonnage handled
conies from the extreme upper terminal at the

Famatina Development Co.'s mines and goes
to that company's smelter, situated at a point
15'85 miles along the route, the difference in

altitude between the points of collection and
delivery being almost exactly 10,000 feet.

Even to the layman, it appears reasonable to

assume that during the operation of dropping
40 tons per hour through this enormous height,

sufficient energy is being generated to satisfy

the power consumption of even a Government
institution of this class, but, for some reason

at present obscure, each pair of adjacent sec-

tions is being operated by a separate steam-
power plant, specially installed, presumably
for no other purpose than to assist the load in

its career down-hill. The adoption of steam
for this purpose, too, is all the more extra-
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ordinary, seeing that both fuel and water have
to be obtained at great expense from sources

remote from each point of consumption, and
that, even if an external power supply were

Paso del Molle Mill «ini Cyanide Plant.

proved a necessity, there is an abundance of

water, for the generation of electricity, avail-

able along almost the entire route. With each
steam-plant is installed a powerful brake, and
it is no uncommon occurrence to find engine,

boiler, and brake all being operated simul-

taneously, the intelligent employee in charge
explaining that with everything being worked
to its greatest capacity, including the supply
of steam to the engine, were it not for the ap-

plication of those powerful brakes the whole
installation would simply get beyond his con-

trol.

Prior to the installation of the aerial tram-

way and before the advent of company owner-
ship, all the ore was bagged and transported

by mules to be treated at one or other of the

little private smelters at the foot of the moun-
tains. Of these, probably the one of greatest

interest is that erected more than twenty years

ago, at a place called Corrales, by Fouert, an

unknown but progressive metallurgist, who
recognized the advantage of producer-gas for

reverberatory smelting and did such efficient

work that his slag is found to assay only 0'5%

copper, although the ore then being smelted

contained from 7 to 12%, and was frequently

much richer. This plant consisted of a water-

sealed producer, a reverberatory capable of

holding a charge of about one ton, and a brick

stove built on the best regenerative principles,

the whole being entirely home-made, even to

the fire-bricks, which were hand-cut from a
sandstone ledge in the immediate neighbour-

hood. Each furnace charge, I understand,

required about six hours for complete reduc-

tion. Fouert's success is all the more remark-

able when it is known that the only fuel avail-

able for his gas-production was simply the

wild mountain bush locally termed jccrilla,

On the Trail.

which, though highly resinous, is so small that

some difficulty is experienced in obtaining any

one stick of greater diameter than a single

inch. 1 believe it was the owner's intention
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to replace the then existing plant by one of

much greatei i apacity when, in 1896, Ins death

put an fiul to Furthei operations and i losed a

. ii. 'oi that, in a widei metallurgical field,

would have brought bim at least a fair share

of fame, if not of I'm tune.

To me. the discovery ol the rums of this

old plant, away in the wilds of South A.mei v a,

was of special interest because of my having

been just then re reading the presidential ad-

dress of Professor Gowland, given before the

Institution of Mining and Metallurgy, in which

the author foresaw that the
'* extended appli-

cation of producer-gas as fuel in copper rever-

beratory furnaces " would be one of the " ad-

vances made before the end of the next half-

century." Apparently, therefore, Fouert was
as much impressed with the merits of the gas-

lired reverberatory then as Professor Gowland
is now, and possibly his success under such ex-

tremely adverse conditions, more than twenty

years ago, is worthy of the careful study of

metallurgists whose smelting operations have

to be conducted in similar inaccessible locali-

ties at the present day.

Conclusion.—So far, the Argentine, as a

mining region, has proved a bitter disappoint-

ment, especially to those who bought scrip

during any of the recent booms ' and have

continued to retain their holdings, but this

state of affairs arises, not so much from lack

of intrinsic merit on the part of the mineral

resources of the country, as from lack of real

mines to off-set the many wild-cat ' com-
panies that invariably present themselves dur-

ing an effervescent fit of mining excitement,

and from maladministration and somewhat un-

savory financial manipulation on the part of

the inner circle controlling the companies.

The past has been bad and what is now wanted
in order to give the industry a standing of re-

spectability, is for but one mining organiza-

tion legitimately to earn and pay a regular

dividend, no matter how small. The field for

practical work is great, and, if I may judge

from personal observations made during a few

months' tour, I venture the opinion that, in

many localities, the indications are favourable

to the existence of orebodies, such as, in bet-

ter known and more readily accessible parts

of the world, wquld command a fair share of

serious attention. It is true that the condi-

tions under which these deposits will have to

be worked are adverse, but what mining coun-

try is free from its drawbacks and where are

the handicaps that cannot be surmounted
through the skill, pluck, and perseverance of

the engineer, if backed by adequate capital

and convinced that the extent and value ol

the materia] to be won will warrant the asso

ciated outlay ?

Foreign i apital foi Argentina is not an ab

solute essential, other than to give the indus-

try the necessary impetus, but, it will, more
than likely, fall to the lot of some foreign

company lust to demonstrate that minin

not altogethei a game to llecce gullible share

holders. When this is achieved, there will be

no lai U of local financial support from every

pan ol the Republic, for, if there is anything

that really appeals to the Argentine resident,

it is something of a highly speculative nature.

The Government, in its desire to foster the

industry, should, profiting by past experience,

first devote itself to preventing a recurrence

ol the scandals and abuses with which the

history of mining in the Republic is pregnant.

It would be well to pass legislation so as to

penalize those gentlemen with whom the coun-

try, even now, is swarming, who, through a

fertile imagination and flamboyant reports,

confine their 'mining' to the pockets of the

public, concerning themselves solely with the

floating of companies on the market, to the

neglect of everything that relates to the sink-

ing of the holes in the ground. Having seen

so many instances of the class of mining ' to

which I refer, in my recent tour, I confess to

possessing an insatiable desire for power to

award those responsible with a term of years'

hard labour so as to, as it were, let them work-

out their own salvation on the very properties

over which they had lavished their alleged en-

thusiasm. The change to honest toil could

not but be beneficial to themselves, and their

labours would certainly be useful to the coun-

try, for, more than likely, many new genuine

mines would be discovered, and here, as else-

where, the rank ' wild-cat ' might surprise

every one connected with it, especially its

owners, by becoming transformed into a legi-

timate source of dividends.

The Third Section of the Report of the

Geological Survey of South Africa for 1911,

which has just arrived in this country, con-

tains several interesting papers. One of these,

dealing with the coal resources of South

Africa, we abstract in our Precis of Tech-

nology. Students of the geology of the Rand
will welcome E. T. Mellor's paper on the

Lower Witwatersrand System on the Central

Rand, while those who follow the tin industry

of the Northern Transvaal will be glad to

have the report on a portion of the Rooiberg

district, by the director of the Survey.
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PRECIS OF TECHNOLOGY
Intermittent Cyanidation.— The tendency in the

cyanidation of fine sand and slime is invariably to

adopt the continuous system, as any stoppage for

settling and decantation causes a clogging of the ap-

paratus and pipes. On the other hand, the continu-

ous system has a great drawback, due to the indi-

vidual particles not receiving the same length of treat-

ment. There is no guarantee that the particles will

stay in the apparatus long enough, or that they will

be discharged when they have parted with their gold.

In fact, the heavier and coarser particles pass through
in the shortest time ; thus the part of the ore requiring

3 Gj-iz.z/tes>

^j Crusher

Z3 Bin

C/&££i/icatton

Cone£ctt/cr-j
[ 1 _\
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the longest treatment gets the shortest, and vice versa.
The Mining and Scientific Press for February 8 re-

prints a paper published in the Colorado School of
Mines Magazine, in which Leon P. Hills, manager
of the United Mines cyanide plant at Tuolumne,
California, describes a form of agitator, by the use of

which the intermittent system of treatment is success-
fully conducted. By this method the fine particles

receive a shorter treatment and the heavier and coarser
the longer. The agitator is a modified Pachuca, the
central fixed column being surrounded by a vertically

adjustable column of a few inches greater diameter.
This outer column, by means of a screw at the top of

the tank, can be moved from a position where the
lower end of the column is in contact with the sides
of the cone, to any predetermined point above that,

the upper extremity of the column always being below
the surface of the solution. During the time agitation

is suspended and settling is taking place, the outer
column is in its lowest position, thus excluding the
pulp from settling round the inner column and air-jet

The air-jet, on being started, will institute circulation

of the solution down between the two columns and up
through the central column, whereupon the outer
column is raised, allowing the pulp to enter into the
circulation. This agitator has never failed to get the
pulp into a condition of suspension and without the
aid of additional air.

In the system under consideration, a thickener to

precede the agitators is not necessary. The agitator

is provided with a baffle which gives a circumferen-
tial quiet zone when pulp is being run in and when
agitation is taking place, the overflow going to cone
settlers. When a charge is sufficiently thickened in

the agitator, the pulp is switched to another agitator,

and agitation started in the charged tank. During
agitation, barren solution may be run in to lessen the
gold contents and also to vitalize the solution in the
tank. The extraction being completed, the outer co-
lumn is screwed down, agitation suspended, pulp
settled, solution decanted, and washes repeated as

many times as is advisable, depending on the richness
of the ore. The settlings from the settlers and clari-

fier are drawn off intermittently to the washing settler,

or agitator, and washed
Extracting Gold by Volatilization.—In our Decem-

ber issue we made a short reference to the process
adopted at the Gwalia Consolidated, in the East Mur-
chison district, Western Australia, for extracting gold
by volatilization. Mr. Howe describes this process in

the December issue of the Monthly Journal of the

Chamber of Mines of Western Australia. It will be
remembered that the Gwalia Consolidated ore is re-

fractory, and that it is not of sufficiently high grade to

stand the cost of roasting and cyamding. Mr. Howe's
process has the advantage of great simplicity and low
working cost, and moreover an efficient extraction is

obtained, usually from 92 to 94 per cent.

The process consists in roasting the ore with a small

percentage of salt, whereby the gold is volatilized.

The fume is led through chambers and drenched with

water, which dissolves the lime, arsenic, and iron salts,

while the gold is left suspended in the solution as a
black powder. The solution is pumped through a

filter-press and returned to the chambers to be used
again. It is not absolutely necessary to grind the ore

very fine before roasting. Ore as coarse as 20-mesh
has been successfully treated ; but the finer the ore

the quicker the volatilization. Thus the same ore

ground to pass a 100-mesh screen is treated in ten

minutes, to 40- mesh in thirty minutes, and to 30-mesh
in fifty minutes. It will, therefore, be found, in most
cases, cheaper to grind the ore fine, than to keep it for

a prolonged time in a furnace at a high temperature.

The salt may be mixed with the ore dry, or the ore

may be wet-crushed in salt water from the mines or salt

lakes, and subsequently dried. If the ore is given a

rough preliminary roast before the addition of salt, 1

to 2% is sufficient for most ores ;
but if mixed with the

raw ore more salt, say, 3 to 4%, is necessary.

The furnace used is the simple brick-lined rotary

type without ribs or other projections inside, with a
constant feed at one end and a discharge at the other.

The temperature required is about 1000°C. (orange to

yellow heat) ; the temperature, in fact, attained in a
muffle-furnace during cupellation. A higher temper-

ature than this sinters the ore. This is no disadvantage

if it occurs at the discharge of the furnace, but if too

high a temperature is carried back into the furnace the

ore sinters at this stage and volatilization ceases before

the ore is ready for discharge. -Sintering for even the

last quarter of the furnace length only reduces the gold

volatilized by about 5 to 7 per cent. A low tempera-
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are mixed with 5% of salt. Either common salt or salt

evaporated from mine waters may be used. It is ad-

visable to commence experiments with 5% of salt and

gradually work back to find the minimum amount of

sail necessary for any particular ore. The mixture is

spread evenly to cover a 4-in. or 5-in. roasting dish,

and then placed at the back of a muffle already heated

to a good cupellation temperature. It should remain

at this temperature for half an hour without rabbling,

or any further attention, and can then be removed,

cooled, mixed with the usual fluxes, and assayed in the

ordinary manner. The percentage of volatilization of

the gold is high, generally over 90 per cent. The
charge, on being removed from the muffle, should

present the reddish appearance of roasted ore. It will

probably have caked slightly by the action of the salt,

but can be readily crushed with a spatula. Should it

appear hard and sintered, the temperature has prob-

ably been too high, -and a low volatilization result will

ensue. Care must, however, be taken to keep the

muffle hot enough
Mr Howe records the origin of the discovery of the

process. In 1910. A T Fry, a chemist and assayer

at the mine, while experimenting with various pro-

cesses of possible application, observed that the ore

lost its gold by roasting with salt. This volatilization

was considered a serious disadvantage from the point

1200 cu. yd. per 24 hours. This maximum is not

pressed, and a better recovery of the cassiterite is

effected if only 950 to lOOOcu.yd. is sent through dur-

ing the day. The dredge commenced operations in

September 1911, and it was possible to make a trial

run for 30 days before the frost supervened. Work
was resumed on June 29, 1912, and was continued
throughout the season for 107 days until October 14.

1 luring this time, 175 tons of concentrate was obtain-

ed, the recovery being 6.J lb. per cubic yard of gravel

The width of the channel is from 100 to 160 ft., and in

parts the content is much greater than the average.

Sluicing methods would no doubt give a higher return

per yard, because then the work would be confined to

the richer portions, but the total product would be
less and the working cost greater, as compared with

the results obtained by the dredge. The engineers

point out that the cost of dredging tin is greater than

in the case of gold, as a clean-up is necessary six or

eight times during the 24 hours, as compared with a
similar operation with gold once a week or once a

month. Moreover, the cost of transport of the re-

covered product is much greater. It costs $1 per ton

per mile by horse waggon from the workings to York,

and by boat from York to Nome from $6 to $10. From
Nome it is necessary to ship to Seattle in Oregon at a

cost of $4 per ton, and thence to Liverpool at a cost of
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$8'50 per ton. Thus the minimum cost of sending the
concentrate from the dredge to the smelter is $3250
per ton.

Wolfram in Queensland.—The Queensland Gov-
ernment Muting Journal for January contains a re-

port by Lionel C. Ball, assistant government geologist,
on the wolfram, molvbdenum, and bismuth deposits
in Northern Queensland. For some years the outcrops
have been worked, but recently the production has
decreased, owing to the fact that the variability of the
veins has been unfavourable to deeper working. The
chief centres are Wolfram Camp and Mount Carbine,
and deposits have also been worked at Bamford, near
Lappa, and at Parada, between Dimbulah and Mar-
eeba The Irvinebank company, well known for its

which the granite intrudes. In Wolfram Camp the

deposits are patchy and occasionally rich. On the

other hand, the Mount Carbine deposits show a much
more regular distribution of wolfram, so that the

Irvinebank company has begun to undertake work in a

much more systematic manner. The concentration of

the molybdenite is effected by oil-flotation.

Migration of Gold Solutions.—In Economic Geol-

ogy for December, Victor Lenher discusses various

theories that have been propounded to explain the mi-

gration and re-deposition of gold in the rocks and ore

deposits, and he proffers the alkaline sulphides, sul-

phites, and aurous compounds, as important factors in

this migration. Almost all previous investigators have

assumed that chlorine or some chlorine compound has

part OF
Northern Queensland

O J *. 6

Scalp of Miles

activity in tin, has exploited the deposits in all these

districts, and produces both wolfram and molybdenite

concentrates, but the results have not been always
profitable The Wolfram Camp mines at present pro-

duce about 16 tons of wolfram concentrate and 7 tons

of molybdenite concentrate per month. The most re-

cent venture is that of a French company, called ' La
Sori^te

1

Francaise des Metaux Rares,' which has been
purchasing dumps and is erecting dressing plant. At
the present lime the company is not engaging in any
mining operations. The ores of tin, wolfram, and
molybdenum are found in quartz veins at the contact

of intruding granite with schists and slates or in the

adjacent granite. The relative proportions of the

metals vary, and in the localities named, tin is prac-

tically absent Molybdenite is only found below the

zone of oxidation, and is always accompanied by py-

rite. The granite containing the ores is usually grei-

senized. but in the Mount Carbine district the wolfram
is associated with pegmatite. Theorebodies are in the

form of pipes, when found in the granite, but they are

in the form of tabular fissure-veins in the rocks into

3—6

been the solvent, and that the re-precipitation has
been caused either by a decrease in temperature, by
the presence of ferrous sulphate, or by a sulphide
such as pyrite. Other solvents have been proposed,
such as the cyanides, and various concentrated acids,

but the conditions requisite could hardly occur in

nature. Records relating to the use of alkaline sul-

phides are meagre. Glauber was aware that gold could

be rendered soluble by fusion with liver of sulphur, that

is, a mixture of polysulphides and sulphate of potas-

sium, and Stetefeldt has used the thiosulphate pro-

cess, which is analogous. But it was not until 1872
that Skey, a New Zealand chemist, suggested the al-

kaline sulphides as the dissolving agent in the forma-

tion of nuggets. Subsequently Egleston (1880) and
Becker (1887), in the United States, and Liversedge

(1893), in New South Wales, amplified and confirmed
Skey's opinions. Mr. Lenher has recently conducted
a series of tests for the purpose of further investigating

this problem, and his most important addition to our
knowledge consists in the discovery that the gold is not

precipitated from these solutions by charcoal or iron
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pyrite, as is t tic case w itb chloride solutions .
also that

the gold is precipitated slowly by exposure ol the solu-

tion to ilu- air, under which condition the .ill

sulphide oxidizes Further, the alkaline sul]

solutions will di leal in the presence of py-

rite It is therefore possible for gold to have been
transported in such a solution through .1 bed ol p;

the solution even becoming enrii bed, during its
.

1) gold as might I--- assoi ated with the py-

rite. The solution, on subsequently arriving at a

weathered zone where free acid 1 rat a zone

where oxidation of the alkaline sulphide was possible,

would re deposit its gold.

Mr Lenher proceeds to describe the action of sul

phite solutions on gold. Von Haase in 1869 de-

scribed the formation of a double sulphite of gold and
ammonium, and showed that neither pyrite nor metal-

lic iron attacked it. Mr. Lenher finds that the gold is

precipitated from the solution by contact with acid

On the other hand, lie finds that the doulile sulphites

of sodium and potassium are not stable in contact with

pyrite, but part with their gold in a few minutes

Also, the presence of these sulphites in the ammonium
salt renders the latter equally unstable. On the whole,

therefore, the author is inclined to dismiss the sul-

phites as possible transporters of gold

Another set of experiments undertaken by Mr. Len-
her relate to the production of aurous chloride, and
its greater resistance to the precipitating action of py-

rite than that possessed by the auric salt. He finds

that this reduction of the chloride from the auric to

the aurous state can be effected by sulphurous acid

gas, but that the reaction is apt to proceed farther and
end with the precipitation of the gold, unless a large

proportion of an alkaline chloride is present With a

proper regulation of the amount of alkaline chloride

in the solution, the gold can be obtained as aurous

chloride. This solution is comparatively stable in

contact with pyrite. When it is exposed to the air or

other oxidizing agent, the gold is slowly precipitated.

Here again, the author is not inclined to believe that

this reaction is as likely to provide the actual explana-

tion of the migration of gold in nature as the alkaline

sulphides. We may remark that Mr. Lenher's paper

contributing to our knowledge on this subject is of

considerable importance.
Rand Ore at Depth.—The South African Min-

ing Journal reverts, in its issue of January 25, to

the often discussed theory that ore deposits become
poorer in depth. While admitting that this is the general

experience with deposits formed by solutions passing

through crevices and zones of shattering, or by the

natural concentration of rock constituents, it calls for

due consideration of the supposedly different circum-

stances in which the Rand deposits originated.

Though many geologists have investigated the Rand
formations and have speculated as to their origin, it is

generally felt that the actual explanation has not been

found. An excellent resume of present knowledge
was given bv R B. Young, in a paper read before the

Geological Society of South Africa, an abstract of

which appeared in our issues of March and April,

1911. Our South African contemporary holds that,

with the exception of the rich outcrop in the central

Rand, the Main Reef series as a whole exhibits a re-

markable uniformity of gold content, though naturally

both on the dip and laterally there are variations in

value. As regards the argument based on the gradu-

ally diminishing yield per ton, it holds that this de-

crease is explained solely by the decreased cost of

operations permitting a greater proportion of the de-

posits being worked profitably Our contemporary

brings forward several instam esol - omparativelyhigh
grade ore found in deep lev< I rei entlj \i the 1 or

1

1
1 it the middle west Rand, No .1

1 the Mam Reel serii

,5 ft., where developments bave proved the on
hl7Jdwt over a stoping width ol 18 inches

At the New Modder, in the I ind, the vertical

- ul the depo lit al 2158 It
, w here thi a isays are

13'2 dwt. over -18 inches. In tin M Deep, (he

iftsi ut the deposit at 2990 ft. and 3007 ft. respec-

,
in one 1 ise I iay was ,s 84 dwt. over 126

inches including partings, and in the other 7 75 dwt
over 47 inches in the h ill leader. These re-

sults are not proffered as proof that the deposits do
not generally maintain their value in depth, but are

put forward to strengthen the plea for the suspension

of judgment as to the ultimate explanation of the

nature of the Rand ore deposits.

Coal Resources of South Africa.-— Dart 5 of the

Annual Report for L911 of the Geological Survey of

the Union of South Africa contains, among other

matter of value, a useful summary of the coal re-

sources of the Union A is well known to students

of geology, the youngest series of rocks in South
Africa, with the trilling exception of small Cretaceous
deposits in coastal districts, belong to the Karroo Sys-

tem. These rocks do not correspond to the European
sequence, though their analogues are found in India,

Australia, and South America. As far as can be

judged, their period extended from the later Carboni-

ferous, through the Permian, to the Trias. This system

contains the coal measures of South Africa. The Kar-

roo System attains its greatest development in the

Cape Province, reaching a maximum thickness of

18,000 ft. It is also well developed in Natal, Zulu-

land, Orange Free State, and along the eastern bor-

ders of the Transvaal. Toward the central Transvaal

the system thins rapidly, and the areas occupied by it

in the southeastern Transvaal are isolated, between
extensive areas of older rocks that have been exposed

by denudation. Over the larger portion of the state,

even in the districts where coal is extensively mined,

the system is comparatively thin. In the Heidelberg

district, the thickness is about 600 ft. ; at Witbank,
from 200 to 450 ft. ; and in the far east Rand less

still. On the other hand the coal measures of the

Transvaal are more extensive than those of the other

provinces.

The system consists mainly of shales, sandstones,

grits, and conglomerates, and hasapparentlv been de-

posited chiefly by fresh-water agencies The strata

associated with the coal-seams in the Transvaal in-

clude sediments of every degree of coarseness from

conglomerates to shales, the grits and sandstones

being predominant Underclays are rare, and the

coal generally lies between strata of coarse thick

-

bedded sandstones. As a rule the coal-measures oc-

cupy the highest portions of the country, extending

over it as a horizontal sheet. They are consequi ttly

easilv mined by adit, and if by sinking, the shafts are

usually less than 200 ft. deep and rarely exceed 400 ft.

The conditions under which the coal-seams of the

Transvaal were formed differ from thos.e of the other

chief deposits of the world. There were no vast ex-

panses of level bog-land and swamp, but the land

surface was irregular and was covered in places with

extensive sheets of glacial debris. In some districts

the coal was formed in isolated basins, on the margins

of which ridges of older rocks rose to 200 ft. above the

general level. Thus not only does the thickness vary

greatlv, but the deposits have been fouled by irrup-

tions of muddy sediments. These conditions have led
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to an opinion, occasionally given, to the effect that

the coal deposits were of drift origin. In the Wit-
bank-Middelburg district, which is the leading pro-

ducer, there are five seams of coal varying in thickness

from 1 to 20 ft., and the average of the seams worked
is 10 ft. On the other hand the seams in the Cape
province are thin, seldom exceeding 2 ft., and they

are interstratified with black shale ; moreover, they

are high in ash, 20% not being uncommon, and they

are semi-anthracitic, due to the presence of many in-

Area Thickness
Square Estimated

Tonnage

30, 000,000,000
9,400,000,000

6,000,000.000

1000 4,800,000,000

L-jJheerne**
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sulphur

10000

i laseons Products*
:

12. -165 cubic In I

i ihecoal 438'43 cubic feel
i K) lait 1000).

Hydi bj bromine 4'oo per o
• one cubic foot by 5-inch jet

Same 33

Value of one cubic foot of gas in perm
Valui il in sperm. • 717'98 lb.

Illuminating power ol .ndles

i 16 - candli

Sulphuretted hydr. m foul gas roo percent.
in foul (ias 3'25 per CI

... in foul gas 6'25 percent.
Sulphur eliminated with volatile products ... 9's5 lb.

Liquid Products.

Tar per ton of coal ' gallons

Ammoniacal liquor per ton of coal s'75 gallons

h ofaliiuicini.ic.il li.iuor 3|0degS I

Hydrometric water per ton of coal 5'37 gallons

Aqueous absorbent capacity of Ci

mined by complete saturation). -'56 per cent.

Solid Products.

Coke per ton of coal 154425 lb.

Carbon in thecoke 91'20 percent.
Ash in tin- coke S'80 per cent.

Sulphur in coke pTton of coal 6'27 lb.

Heating power in 1 lb. of coke (water from
boiling point into 12'51 lb.

Metallurgical Plant at Shamva.—The Rhodesum
Mining Review for January 29 contains a description

of the metallurgical plant now being provided at the

Shamva gold mine in the Abercorn district of Rho-
desia. We have referred many times to this deposit.

Our contemporary reports that the complete plant

should be running about the end of the year. The
mine is situated on a large hill, and consequently con-

siderable advantages will accrue in regard to working

costs, chiefly due to the fact that an enormous tonnage

can be mined and delivered to the reduction works at

a very small cost. The ore will be drawn from the

adits by means of petrol locomotives, and deposited

in a large storage bin ; from this bin the ore will be

fed into trucks and lowered by gravity to grizzlies

placed over three No. 7h Gates stone-breakers ; after

the oversize has been reduced in these, the whole pro-

duct, fine and coarse, will be delivered to a belt con-

veyor, which discharges into trommels, where the fine

material will be eliminated and sent direct to the tube-

milis, while the oversize will be deposited into a bin

feeding Nissen stamps of 2000 lb. each, using Jin.
mesh screen, the ore being crushed in cyanide solu-

tion. After leaving the stampsthe pulp will gravitate

to the feed-cones of 8 by 22-ft. tube-mills, using Os-

borne liners. The underflow of the cones will pass

through the tube-mills, o\er short copper-plates and
blanket tables, and thence to a centrifugal pump to be

elevated to the cones again. The overflow of the tube-

mill cones will pass direct to eight sand-cones super-

imposed over four others, in which the sand will be

removed by classification, and, mixing with the barren

solution from the slime-plant extractor-boxes, will

gravitate to eight 50 by 8 ft. 6 in. sand-collecting and
leaching \ats. The slime and solution overflowing the

sand-cones will flow to five 35 by 10 ft. Dorr thicken-

ing tanks, part of the clear overflow of which will run

to the extractor-boxes, and a portion back to the mill-

supply tank. The thickened pulp from the discharge

of the Dorr tanks will be pumped to five 45 by 10 ft.

Pachuca vats connected in series, where, after air-

agitation, tin limi -pulp will i un to thi itoi ige agita

,, .i to tin- i lutti i SHei planl I hi latti i

leavi and ii de igm .1 on the grai

All solutions will be |>i. . ipi

rjinai \ ini
!

l the gold-slime will

mi Ited in two Moi .1 tilting-furnai i

i
: , i supplj foi the mine will be drawn from

i river, and pumped, by means of an elec-

i pump, through eight miles

of 12-in. pipe Hi. power-plant will consisl ol six

k & Wilcox water lulu- boilers, having a

total evaporation of 90.000 lb. of steam per hour.

oal, aftei being discharged from the railway

as, will be automai conveyed to overhead

bunkers feeding mechanical stokers These boilers

will suppl) steam to three 1250 kw, Parsons turbo

generators, which will provide power for the whole of

lant, and for one 5000-cu fi Pokornj

Wittekind turbo-compressoi foi rock-drill work. The
capacity ol the plant should be aDoul 30,000 ions per

month, and the cosl ol treatment is expected not to

exceed Is 6d, per ton.

Constructing Shafts by Rising. Mines and Alliter-

ate for October last contains an article byL I. Wittich,

describing the cutting of a shall by rising, at the No-

wata lead and zinc mine in Missouri. The shaft was

to be sunk to a depth of 210 ft. from the surface, and

the work was to be done on contract. The lowest bid

was 15i dollars per foot for a shaft 7 by 5 ft. clear.

The total cost was therefore $3255. The manager,

H. Correll. considered this too high, so decided to rise

from the 210 ft. level instead. The presence of a verti-

cal drill-hole decided the exact position of the shaft.

Through this hole a C'-in. cable was passed, carrying

at its lower end a platform to hold the men, as shown
in the accompanying illustration. The results justified

the means, for the total cost was only $1273, or #6 06

per foot.

The platform was built of 2 by 4 in. and I by 1 in

timber, and measured 4 ft. Sin. byf.ft. Sin., thus leaving

2 in. in the clear, all around, when the platform was

hoisted into the rise. The aggregate weight of the

platform, operators, and equipment was 8001b., divid-

ed as follows: Stoping drill, 110 lb.; steel, 50 1b. ;

two operators, 300 lb. ;
platform, 340 lb. Starling

the shaft in the roof of the drift was much the same as

starting it in solid ground at the surface. The 5 ft.

by 7 ft. space was marked out, with the drill-hole as

its centre, and the work of blasting the rock started.

The platform was supported bv four iron bars, fasten-

ed at the corners of the platform, and meeting at a

point above the centre, high enough to permit the

operators to work freelv. A hook permitted the cable

to be detached from the platform ; thus when shots

were fired, the platform was lowered to the floor of

the drift and pulled to a point of safety, to be out of

the way of falling rock, while the detachable cable

hoisted up the drill-hole in order that it might not

be damaged by the blast. From the time the first

round of shots was placed in the roof of the rise until

the shaft was completed, cribbing included, 52 eight-

hour shifts were required. This was about one third

of the time usually required for sinking a shaft of

similar dimensions. The cribbing wasinslalled from

the bottom upward.
In rising, 14 holes were driven to a deplh of 5 ft. in

the roof, as shown in Fig. 2. Six of these corres-

ponded to the ordinary sump-holes used in sinking a

shaft from the top down, while eight corresponded to

the cut holes, four of these being driven near the

corners and four along the edges, midway between the

corner holes. During the rising of the first 100 ft., the



MARCH, 1913 225

shots were fired from below, the electrical shot-firer

being stationed in a drift. During the remainder of

the work, the shots were fired from the surface. A
signal cord down the drillhole enabled the operators

to signal to the hoisting engineer.

Fig. 1.

Nb
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the depth of 3 in rhe 10 compartmeni of each

box therefore contain about .1 quarter ol a ti

rate ol Mow through the boxes is 70

ol solution 1 'it 24 hours, which is rapid, be
mg fully 1 ilution per cu (t ol tin

:t hours Tbeassaj valued the solution leavingthe
:s about A dwt., practically the « hole ol it being

silver At the clean-up the solution is decanted to

within an inch or twool the raped
,1 washed in the same compartmeni

simple process of sieving; thej are then remi

while the precipitate is washed out ol th< boxe New
to the last compai

(or loss by consumption The precipitate, when it is

washed out of the boxes, runs down the side launder,

and is collected in a large iron collecting-vi

runs on wheels and can be moved from 1«>\ to

On entering the collector, the solution 1 ough
a 20-mesh screen, which catches am es of

line. The precipitate is heavy and neednol be fillet

id ; it can be di ng a ea\ ity

in the middle and bailing out thi Elects

there. Acid treatment is not required, as the precipi-

tate is rich and free from zinc. On an average it con-

tains 35% metal fine, and often over 50',',, The pre-

cipitate after draining is dried, but not calcined, and
mixed with Mux and smelted in crucibles. In this way
bullion averaging 75 to 95% fine can be obtained. The
consumption of cyanide is about 1 lb. per ton of ore ;

and of zinc 2'4 to 4 8 to 1 of fine metal recovered, or

8 to 16 oz. per ton of ore. All the work in the extrac-

tor house, cutting zinc, cleaning-up, and smelting, can

be done by 2 men, assisted by the foreman. From
this small plant :,' of a metric ton of pure bullion has

been recovered in one month Mr. Hutton draws at-

tention to the fact that no channelling occurs, as owing

to the weight and slow consumption of the wafers, an

even surface is assured mechanically without the aid

of dressing. The ore is complex and contains small

amounts of other metals. Selenium is found as a

matte on the top of the bullion. Mercury also is pre-

sent in sufficient quantities to warrant a retorting fur

nace being used for recovering it from the precipitate.

At one time lead was present in sufficient quantity to

make cupellation of the bullion necessary.

Multiple-Deck Slime-Table. In our issue of Sep-

tember last we gave some particulars of the Wilfley

multiple-deck slime concentrator A similar machine
is made by the Deister company, of Fort Wayne,
Indiana, and Henry S. Munroe gives a description of

it in his review of concentration during 1912 in the

Mining and Scientific Press for January 11. The
Deister multiple-deck tilting slime-table has had eight

months' trial at the Miami concentrator, and the re-

sults have proved sufficiently encouraging to warrant

the equipment of one section of this mill with the new
machines. Each machine contains six decks, each 10

ft. wide by 1_' ft. long, covered with oiled and painted

canvas, which is coated, while the paint is wet, with

50 to 60-mesh sand. These decks are pivoted at the

centre on cransverse axes, and are automatically tilted

forward during the spreading of the slime, and back-

ward while washing off the concentrate. Thecapacity
of a six-deck machine is about equal to that of four

standard Deister sjime-tables The tailing from the

new machines contains little of value, and the saving

is approximately 10% as compared with the ordinary

slime-tables. The concentrate is re-treated on a

Deister slime-table, the tailing from which goes back

to the tilting tables Presumably the pulp does not

pass over each deck in succession, but this point is not

made clear in Mr Munroe's description.

CURRENT LITERATURE.
Rrinforcrd Concrete in Mining. The volume ol

Transai tii >
' upi 1 ioi Mining Institute

1 mains a pa| er by H 1 Men ei on appli

cations of rt 1 ete undei ground, 1 elating

material ["hi i olumi
1. - R i- limit on the new 1 it

cular sli.ilt at Ni n nun.-. Mil hi|

i as a rise fn im the 300 it le\ el, in

one lift, and subi eqi I; lined with iti

Humphrey's Pump. In our issue ol [anuary 1910,

we gave particulars ol the nev I
pum] ing in

I by H \ 1 lumphrey, whereby g ;ls explo

01 raising II Qtai I with

the gaseous mixti ineering foi February 11

ith full working di

ings ei the pumping plain erecti I at thi < bingford re

longing to the London Water Board
South American Mining. — In the Mining 'in,!

Si entific Press for January 25, I lowland Bancroft
s the present conditions of mining on the I

coast of South America.
Goldfield Consolidated. — In the Mining and

Scientific Press for January 25 and February l,
I W

Hutchinson gives additional details relating to the

lation of concentrate at the Goldfield Consoli-

dated plant in Nevada
Copper Queen.—At the February meeting of the

Institution of Mining tnd Metallurgy, a series of

papers was presented on the Copper Queen mine and

smelter, Arizona, by James Douglas, Arthur Notman,
Charles Le Grand, and Georgi B. Lee.

Bogoslowsk.— At the February meeting of the In-

stitution of Mining and Metallurgy, Richard Davey
presented a paper describing the copper smelter at

Bogoslowsk. Perm, Russia.

Copper Assay.- In the Engineering and Mining
Journal lor February I, P. S Harrison, of Aguasca-
lientes, Mexico, chemist to the American Smelting &
Refining Co., gives details of experiments on mattes

containing much arsenic, antimony, and other im-

purities, with a view of testing the relative advantages

of the electrolytic and iodide methods of assay for

copper content. His results were in favour of the

iodide method.
Bismuth.—The Bulletin of the Imperial Institute

for December contains an article on the occurrence

distribution, and utilization of bismuth ores.

Outcrops.— In the Engineering and Miningjour-
nal for February 15, Morris J. Elsing presents a study

of the relation of the outcrop to the ore deposit at the

Cananea copper mine. Mexico.
Origin of Sulphur Deposits.

—

Economic Geology

for December contains a translation, by W. C. Phalen,

of the chapter on sulphur in O. Stutzer's book, pub-

lished in Germany. This article gives the theories of

the origin of deposits of native sulphur in recent sedi-

mentary rocks, and elaborates the theory of bacterio-

logical action in releasing sulphuretted hydrogen from

organic compounds.
Gold Placers in China.— In the Mining and Scien-

tific Press for February 15, E. C. Thurston describes

the gold placers in Central China, in the Hupeh and

Hunan provinces He gives details of the nature of

the deposits and of the gold contained in them, to-

gether with the native methods of exploiting them.

Copies of the original papers and articles\men-

tioncd under ' Precis of Technology ' and ' Current

Literature ' can be obtained on application to The
Mining Magazine
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BOOKS REVIEWED
Mining Engineers' Examination and Report Book.

—

By Charles Janin Leather, octavo, 150 pages,

with diagrams and illustrations. San Francisco :

Mining and Scientific Press ; London : The Mm
ing Magazine. Price 10s. 6d. ; skeleton form only

2s. 6d.

Some years ago Bernard Macdonald published a

skeleton form of report for mining engineers, and this

proved higMy popular in America. Unfortunately it

was allowed to run out of print before its usefulness

was fully appreciated in other countries. Books on
similar lines have been issued in this country by A. G.
Charleton and by E. R. Field. Engineers are never

without a copy of one or other of these books, for

they serve the admirable purpose of refreshing the

memory ,vith regard to the thousand and one details

which together go to form the economic problem of

profitable exploitation of an ore deposit Mr Janin's

book will also be acceptable. He comes of a family

noted for shrewd observation in connection with min-

ing. The form in which his book appears is different

from that of its predecessors, in that the skeleton re-

port is packed in an end pocket, and can be renewed

at 2s. 6d. for each mine examination. The main body
of the bookcontains instructions and suggestions as to

the methoos of examination and reporting, together

with a vast amount of useful statistical and general

information, such as the cost of operation, the capa-

city of varions tvpes of plant and processes, the weight

and cost of plant, etc. In fact the book is as valuable

as a pocket reference-book as it is a report book.
E.W.

Building Stones and Clay Products. By Heinrich

Ries. Cloth, octavo, 420 pages, illustrated. New
York : John Wiley & Sons; London : Chapman &
Hall. Price 12s. 6d. net. For sale at the Techni-

cal Bookshop of The Mining Magazine

About a year ago we recorded the publication in

England of a book on building stones written by a

geologist of note, G. Allen Howe, and expressed our

appreciation of this type of work, which links scienti-

fic geology to engineering practice in its various

branches. We now have similar pleasure in welcom-

ing an American book covering very much the same
ground, though drawing its examples from the home
industry Mr. Ries is not only, however, an expert

geologist, his writings on economic geology being well

known, but he is also one of the leading living author-

ities on clays and their applications. Thus his book

covers, in addition to natural stones, the clay products,

bricks, terra-cotta. tiles, and all classes of earthenware

used for building purposes. The book is not intended

in any way as a rival of G. P. Merrill's encyclopedic

work on ' Stones for Building and Decoration '

; it is

more in the nature of a general guide for the use of

architects. As such it will be welcomed by a large

circle of readers.

Iron Making in Alabama. By W. B. Phillips. Cloth"

octavo, 254 pages, illustrated. Montgomery, Ala-

bama : The Geological Survey of Alabama.

This is the third edition of W. B. Phillips' work,

describing the iron-ore deposits and the practice of

iron-smelting, steel manufacture, and coke making in

Alabama, a work which enjoyed a high reputation

The new edition was ready for press in 1908, but as

the State Government did not provide funds, its print-

ing was delayed. In the meantime, Mr. Phillips left

the Alabama Survey, and in order to bring the book

up to date, the services of other engineers were re-

quisitioned.

Index to the Stratigraphy of North America. By
Bailey Willis. Quarto, paper covers, 900 pages,

with maps. Washington: Government Printing

Office.

This is Professional Paper No. 71 of the United

States Geological Survey, and it has been compiled in

co-operation with the Canadian and Mexican Geologi-

cal Surveys The work consists essentially of the

series of geological maps of the North American con-

tinent, and the book is a summary of the authorities

and records from which they have been prepared.

The Principles of Applied Electro-Chemistry. By
A. J. Allmand. Cloth, octavo, 560 pages, illustrated.

London : Edward Arnold. Price 18s. net. For sale

at the Technical Bookshop of The Mining Maga-
zine

The author has continued the work of his teacher,

Professor F. Haber, who, in 1898, published a book
in the German language on the elements of electro-

chemistry, by publishing a similar book in English,

with the information brought up to date. He is also

indebted to Professor F. Foerster who wrote a book,

also in German, on the electrolysis of solutions. A
large amount of additional matter comes from the

German and American papers and transactions. The
book is strictly scientific, and as such is helpful to the

metallurgist who is desirous of becoming acquainted

with the modern explanations of chemical reactions

based on electrolytic theories The author also shows
his personal acquaintance with many commercial

branches of the subject ; but it cannot be said that

metallurgy is one of his strong points. His account

of the metallurgy of gold seems to be based on Rand
practice of twenty years ago.

Mixed Metals, or Metallic Alloys. By Arthur H.
Hiorns. Small octavo, 470 pages. London :

Macraillan & Co. Price 6s. For sale at the Tech-

nical Bookshop of The Mining Magazine.

We are glad to receive a third edition of this useful

handbook. The work originally appeared in 1890,

and much has been discovered since then, both in the

theory of alloys, and in new mixtures and applications.

The author is teacher in the Birmingham Technical

School, situated in the very heart of the mixed-metal

trades, and naturally, therefore, he writes with ex-

perience and authority.

Refractories and Furnaces. By F. T. Havard. Cloth,

octavo, 360 pages, illustrated. New York : McGraw-
Hill Book Co. Price 17s. net. For sale at the

Technical Bookshop of The Mining Magazine.

Mr Havard is associate professor of metallurgy in

the University of Wisconsin, and has had experience

at copper smelters in various parts of the world. The
sub-title of the book, ' Properties, preparation, and

application of materials used in the construction and

operation of furnaces,' describes its scope and object.

Handbook of Mining Details. Cloth, octavo. 3s0

pages, illustrated. New York : McGraw-Hill Book

Co. Price 17snet. For sale at the Technical Book-

shop of The Mining Magazine.

The Engineering and Mining Journal has a week-

ly column, entitled ' Details of Practical Mining,' and

this book consists of a reprint of ' Details ' most worth

preserving, that have appeared from August 1909 to

Julv 1912.
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Mine. and Their Story. Mannix.
with manj il ustratii

Price '"•

Thi • a ol populai bo ining

in their tilli
" •'"' 1 llu "

uideur th.u was - ." We
t know Mi Mai aix, 01 whether be is -i mining

man. a journalist, or a professional author. It would

have helped the lay reader greatly if the publ

bad given the author's credentials Two thirds of the

deals with gold, diamonds, and silver, and the

rider with coal and iron

will serve n> purpose in proving the inhen

of mining to the thoughtless populace, bul

are not sufficiently accurate to arouse the confidence

of the serious student of mining.

Year Book of Scientific and Learned Societies of

Great Britain and Ireland. Cloth, octavo. 380

7s. 6d. For sale at the Technical Bookshop of

The Mining Magazine.

The vast ramifications of technical societies are

difficult to follow, and even the serious student is often

at a loss to trace the origin of erudite and valuable

contributions to scientific knowledge, presented to such

societies, or for that matter to th md month-

ly press For example, we doubt if many of our

readers could give a list of the various societies in this

country devoted to geology and mining, and probably

none could accurately quote the name of the respective

secretaries and their domiciles perform a

genuine service to the searcher for information in this

direction. The volume is divided into fourteen sec-

tions dealing with the several groups of subjects, such

as engineering, mining, chemistry, geology, medicine,

archeology, photography, economics, law. literature,

etc We hate to utter a jarring word when commend-

ing so useful a book, but nevertheless the personal

element rebels against the following entry relating to

a paper presented to the Institution of Mining and

Metallurgy :

" Ricard. T. A. -Domes of Novia Scotia ."

We hope that the publishers will, at some future date,

make an attempt to extend the scope of this volume,

and include a record of the chief American, Contin-

ental, and Colonial societies, though no one is better

aware than ourselves of the inherent difficulties of

such a task. I: W.

The Mining Manual and Mining Year Book, 1913.

Bv Walter K. Skinner. Cloth, octavo, 1360 pages,

with maps and plans. London : W. R. Skinner,

and The Financial Times Price 15s. net. For

sale at the Technical Bookshop of The Mining
Magazine
The value of the service done by Mr W R. Skinner,

during the last 26 years, to the mining and investing

communities is incalculable. During this period he has

issued a yearly volume containing information about

all the mining'companies registered or doing business

in this country He and his staff have always been re-

markably correct in details, and in this way have won

the confidence of readers and consulters of their pages.

A few years ago The Financial Times, a paper

which always combines good temper, accurate know-

ledge, and honourable purpose, started the ' Mining

Year Book.' At the time we expressed a doubt whether

the book was really needed, for the information and

its arrangement did not materially differ from that of

Skinner. However, as it appeared at a six-monthly

interval after its rival, the service given to the public

was of material value, for a reference book of this

jorl bei omes out i
• ipidly and tl ! one

| the bettei il is foi the <• in hi i Sub •

quently the dates ol publii alion wi re alti red in >ui h

,i ii.i. stwo books made theii app ai am i
|

ul " ! thi duplii ation

to thi n
i

'-

il ;is to the pur baser*, and bj a wi e polii y

the two firms an amalgam
illows Mi Skinner's

the only variation we note ia the absorp-

tion ol i isian
' into ' Misi ellaneoua ' Seeing

thai rVu tral ' ntion

:
1 i-.li invet toi ' ration is

1 n„. boo! • led into ' tfrii an ' and
lal,

. . latter

Australasia, North and South A . and

[t is hardly lo add thai we wish

iluable publii .iiion.

E. W.

Mines of Africa. BvR.R Mabson Cloth, octavo,

800 pages, with maps and plans. London
Statist Pi i< e 21s m I Foi saleal thi i i fan

Bookshop of The Mining
Xhi earb I

i

I

;
i

atist, originally

dealt «nli the Transvaal mines only Subsequently
us was extended to Rhodesia,

..Id Coast, and Nigeria. The informal

is similar to that in Skinner, and in additii n, statistics

.Hided relating to the cost of operations and re-

serves of ore.

South African Mining Directory and Monthly Hand
book. Paper covers, octavo. 200 pages. Johannes-

burg : South African Mining Journal Price

7s. 6d. monthly or £2. 10s. yearly

This is a directory of the officials at all the mine in

South Africa It gives the names, addresses, and

telephone numbers of the individual members of the

staffs, from the directors and managers, down to the

eepers and timekeepers. It has been com

for the special benefit of those who have something to

sell, bul ii will be vastly useful in many other ways.

The fact that it is to be published monlhly is in itself

a commentary on the continual changes in the staffs,

so characteristic of South Africa.

Dictionary of Secretarial Law and Practice. Edited

by Philip Tovey. Half-leather, quarto, 760 pages.

London: Sir Isaac Pitman & Sons Price25s.net.

For sale at the Technical Bookshop of The Mining

Magazine
In a recent issue we made short reference to the

appearance of this book, which was published in

serial form. The book has now been completed and

is sold in one volume. While intended primarily for

the guidance of secretaries of companies, it is of equal

value to shareholders and directors, and in fact to

everybody having an interest in business and financial

operation's. It is an alphabetical analysis of company
law and business practice, an arrangement which helps

even the merest tyro in ascertaining the law and prac-

tice in connection with every detail of adminisu

We expect to find it popular among mining engineers.

The editor is well known as an author, and his writ-

ings explaining balance-sheets, prospectuses, etc.,

have been helpful. He has been assisted in the pre-

paration of this work by a host of specialists, promi-

nent among whom are F. Gore-Browne and J W.
Pixley. We have examined the book closely, and

have already found it most useful, (or it clearly and

tersely answers any question of company practice that

may happen to be placed before us.
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COMPANY REPORTS
Le Roi No. 2.—As we have previously recorded in

these columns, this company was one ot the Whitaker
Wright promotions, and subsequently has been man-

aged bv Alexander Hill & Stewart. The capital,

£600,000, was far too high for the character of the

property, and the profits earned by the present man-
agement, though really satisfactory in themselves,

look small when the capitalization is mentioned. The
report for the year ended September 30 shows that

40,112 tons of ore was raised. Of this, 18,257 tons

was sold direct to the smelters, averaging 15J dwt.

gold, s oz. silver, and 1'39% copper. This was 9000

tons less than the year before. In addition, 17,116

tons of low-grade ore was concentrated, averaging 2

J

dwt. gold and 5% copper, yielding 1658 tons of con-

centrateaveraging22dwt. gold, §oz. silver, and 1'14%

copper. The profit and loss account shows an income

of £60,820, and a net profit of £3043. A dividend of

ROSSLANC

£6000, or Is. per £5 share, was paid in July last, out

of £30,481 balance brought forward from the previous

year. The development work during the year has

been impeded by the dispute with the Consolidated

Mining & Smelting Company of Canada, the owner
of the War Eagle and Centre Star, and since 1911 of

the property of the Le Roi company. The new owners
made claims based on extralateral-right laws, under
which the claims were originally staked. Fortunately

the two companies have compromised instead of going

to law. By the arrangement, Le Roi No. 2 takes the

Monita claim, and parts of the Josie and No. 1 proper-

ties go to the Consolidated company. Since this mat-
ter was settled, it has been possible to inaugurate an
extensive scheme of development in the country north

of the Josie. It is hoped to find the extension of the

rich shoot of the War Eagle. An ore-shoot has been
found at 1500 ft. and a drift has been run from the

1650-ft. level of the Le Roi mine, by permission of

the Consolidated company, for the purpose of de-

veloping it The company owns a large share in its

subsidiary, the Van- Roi Co., particulars of which are

given in the next paragraph.

Van-Roi.—This company was formed in 1908, as a
subsidiary of the Le Roi No. 2, for the purpose of ac-

quiring the Vancouver group of silver-lead-zinc pro-

perties in the Slocan district m British Columbia.
The capital is £34,500, divided inlo 30.000 preference

shares of £l each, and 90,000 ordinary shares of Is

each. The purchase price was £20,000 cash paid to

the local owners, and 60.000 ordinary shares paid to

the Le Roi No. 2. At first, the ore was concentrated

in the Wakefield mill, which was leased for the pur-

pose. Subsequently a mill was built by the company
and it started opeiations in March 1911. The report

for the year ended September 30 last shows that

54.115 tons of ore was raised, averaging 15 oz. silver,

3§% lead, and 6J% zinc. The yield by concentration

was 2392 tons of lead concentrate, assaying 179 oz.

silver, 60% lead, and 11% zinc ; and 2570 tons of zinc

concentrate, assaying 60 oz. silver, 3 7% lead, and
45% zinc. A large amount of development work has

been done, and at several points ore-shoots of high

grade have been disclosed. Owing to the fluctuations

in the content of the veins, the monthly returns are

variable, nor is it not possible to make an estimate of

the reserve. Now that development has overtaken

sloping, the conditions in future will be more regular.

The profit and loss account shows an income of

£71,217 from the sale of concentrate, and a net profit

of £26,742. Out of this profit, £20,000 was allocated

to the fund for payment for the mill.

Arizona Copper.—We have on many occasions re-

viewed the history of this company, which was formed
in 1882 in Edinburgh to work the Longfellow and
Metcalf groups of copper mines in the Clifton district,

Arizona. In our issue of December 1911, we gave de-

tails of the reorganization of the smelting plant, de-

vised by L. D. Ricketts on similar lines to that at

Cananea, whereby it will be possible to treat the large

reserves of low-grade ores in the mines. For the pur-

pose of raising the funds required, £500,000 debentures
were issued. The report for the year ended Septem-
ber 30, now issued, shows that the erection of the new
smelting plant is in hand, as is also the extension of

the concentrators. It is hoped that the new smelter

will be ready toward the end of the coming summer,
but the new concentrator will not be completed till

later in 1913. During the year under review, the pro-

duction of copper was 19,066 short tons, as compared
with 17,292 tons the year before. The total amount
of ore raised was 927,116 tons, as compared with

744,746 tons. Of this amount, 655,396 tons came
from the Longfellow group, and 271,720 tons from the

Metcalf group. The sale of copper and bluestone

brought an income of £1,184,051, and the revenue
from holdings in railway companies was £72,828.
The cost was £753,076. Out of the profit, £170,000
was placed to reserve for capital expenditure, £23.332
was paid as interest on debentures, £24,531 as divi-

dend on preference shares, and £246,983 as dividend
on the ordinary shares, being 3s. 3d. on each of the

1,519,896 shares of 5s. each, or at the rate of 65 per

cent.

South Kalgurli Gold Mines.—This company was
formed in 1895 to acquire the Gaelic claims at Kal-

goorlie, West Australia, situated between the property
of the Kalgurli, Hainault, and Perseverance compan-
ies. Milling started in 1900, but was suspended be-

tween 1903 and 1905, while a new metallurgical plant

was erected on the principle of dry-crushing, roasting,

and cyaniding. Dividends have been paid since 1905.

The report for the year ended September 30 shows
that 112,262 tons of ore was raised and treated, yield-

ing 33,250 oz. gold, worth £140,964. After all ex-

penses were paid and allowance made for depreciation,

16,426 was available for distribution, and the divi-

dends absorbed £15,000, being at the rate ol
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Mount Morgan Copper Ore 93. 782 '95 3,27654 42,74449 911
GoldOre 19,895 39 529 71 18.831 38 1893

Many Peaks Ore 54.394 00 89352 164 H.V36 0T5
Purchased Ore 178 43 22'56 1264 919 103
Miscellaneous Products 4.172 79 282 I 676 55475 266

TOTA1 172.42356 5004 4 5 290 62,55317 7'25

In addition to this there were used 34,363 tons of limestone and 20,702 tons of coke.

Mount Lyell metallur^ ought, and as a result

the old chlorination plant was abolished, and the

whole of the Mount Morgan ore now goes to the cop-

per-furnaces. G A Richard resigned the position as

general manager, and he has been succeeded by Ben
jamin Magnus, formerly metallurgist to the Iilectroly-

tic Smelting & Refining Works of Port Kembla, New
South Wales, where the Mount Morgan blister copper
is treated. The half yearly report for the period ended
November 30 last shows that the smelters have treat-

ed the amounts of ore as indicated in the above table

The clean-up at the old chlorination plant yielded

7089 oz. gold The silicious gold ore formerly treat-

ed in that plant now goes to the smelter, and it natur-

ally requires more flux than the pyritic ore, so that the

cost of producing copper in the furnace is slightly in-

creased. As against this, the percentage recovery of

the gold is greatly increased by the new method of

treatment Much money has been spent in improving

the present plant, and designs are in preparation for

the erection of an entirely new smelter The reserve

on November 30 was calculated at 1.433,000 tons of

high-grade and 1,997.000 tons of medium-grade ore

The average content is not given, but presumably the

figures are as published in the previous report, name-
ly, 3J% copper and 10 dwt. gold, and 2J% copper and
5 dwt. gold respectively. Exploration by diamond-
drilling has been commenced. Developments at the

1050-ft. or lowest level are encouraging. Theaccounts
for the 6 months show receipts of £30,016 from the

and dressing plant, and the increase in the tonnage

raised and treated. Out of the working profit, £4786
has been allowed for depreciation, and £43,750 has

been distributed in dividends, being at the rate of 2s. 6d.

per £l share The recent developments and future

prospects of the mine are described in the report of

the manager, R. Arthur Thomas. He shows that ore

discovered in the deep levels around the new vertical

shaft is of comparatively low grade Though patches

of ore containing as much as 60 lb black tin per ton

have been found, the average is much less, and many
stretches are of doubtful profitableness. The lowest,

or 3300-ft , level is in poor ground. The new air-

compressor is at work, and exploration and develop-

ment will be henceforth conducted on a more exten-

sive scale

Grenville United Mines.—This company wasform-
ed in 1906 under the limited liability laws, to acquire

the mines of that name situated to the south of Cam-
borne. Cornwall, that had previously been worked on

the cost-book system Much active development has

been done since then, and the continued increase in

the output is gratifying The report for the second

half of 1912 shows that 22.066 tons of ore. was raised,

and that 386 tons of concentrate was recovered, equi-

valent to 39 lb. per ton. The figures for the previous

half-year were : 19.306 tons of ore, 331 tons of con-

centrate, and 38 lb. per ton. The income from the

sale of concentrate was £54,129, as compared with

£47,012, and the divisible profit was £18,662, as com-
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pared with £13,789. The dividend absorbed £16,000
on a paid-up capital of £84,058. The sinking of the

main shaft to the 2250ft. level is nearly completed,
and it will be possible within a short time to com-
mence driving east and west at this level. Henry
Battens, the manager, is of opinion that developments
on this level will prove of considerable importance.
The developments on the 2130-ft. level are also high-

ly encouraging. A new air-compressor has been
ordered, and it is to be operated electrically. The
water question still gives rise to anxiety, and the speed
of the Cornish pumps has been increased.

Cam Brea & Tincroft.—In previous issues we have
given the history of this Cornish tin-mining company,
and have recorded how, nearly two years ago, Edward

ten years ago. The recovery was 455 tons of tin con-

centrate, as compared with 568 tons, the highest on
record, which was obtained from 36,825 tons of ore

during the half-year ended June 1909. The yield per

ton was 21'22 lb. black tin, the lowest on record, and
comparing with 3435 lb. during the other period

quoted. The price obtained per ton was £125, the

highest on record, as compared with £69. The total

receipts were £57,078, also a record. The sale of

wolfram and arsenic provided an additional income of

£1670, and other items brought the total income to

£59,900. The working cost was £50,994, and lords'

royalties £2169, leaving a net profit of £6736. The
receipts per ton were 24s. lid., the working cost

21s. 2id., and the total cost, including royalties.

S. King, on his appointment to the management,
started on a campaign of vigorous development and of

economical administration. He has been able to spend
comparatively large amounts of money out of revenue
for the purpose of improvements, developments, and
repairs, without increasing the w-orking cost per ton.

Luck has not been kind to him in the way of discover-

ies of good quality ore, and as a matter of fact the

content of the ore mined has been lower during the

last two years than during any of the years since 1900,

the date of the formation of the present company. On
the other hand he has to thank the high price of tin

for coming to his rescue. The report for the second
half of 1912 shows that 48,055 tons of ore was raised,

the highest on record, and about double of the figure

22s. ljd., leaving a profit of 2s. 9Jd. A dividend at

the rate of 5% was paid on the £50,000 priority shares

in October last. Mr. King reports that according to

the chemical assay, the recovery of tin is 67 6% of the

content.

South Crofty.—This company was formed by the

Allen-Meyerstein group in 1906 for the purpose of ac-

quiring the mine of that name in Cornwall, adjoining

the Oolcoath on the east. Josiah Paull is manager.
The report for the year 1912 shows that 66,076 tons of

ore was raised and treated, yielding 627 tons of black

tin, 130 tons of wolfram concentrate, and 986 tons of

arsenic compounds. The receipts from the sale of

these products were £82,481, {1 1,147, and £9886 re-

spectivelv. The yield per ton was 21'28 lb. black tin,
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to the conversion ol intereil bearing loans to the rail-

WB8T AFRICAN aOLDFll LDS

each £l share. The sum of £5000 has been trans-

ferred to reserve, which now stands at £25,000. The
directors have invested £6839 of this reserve fund in

bonds of the Chinese Engineering & Mining Co. and
in bonds of the Cuba Railroad Co., but they have re-

frained from any further investment of such funds un-

til a resolution has been passed by shareholders
enabling them to invest in any security they may
select. At the meeting of shareholders a resolution

was passed confining the investment of the reserve

fund to bankers' deposit.

Ancobra Exploration & Dredging.—Thiscompany
was formed in the summer of 1909 to acquire, from
the Taquah Mining & Exploration Co. and the African

Gold Dredging & Mining Concession, the rights of

dredging on the Ancobra river from Prestea to the sea,

a distance of 70 miles, together with certain rights on
the banks and in the-neighbouring country. S. J. Weis
made an investigation two years ago and recommended
that the old river bed should be tried instead of its

present course, and he engaged R. II Elliott to con-
duct a series of borings. The report of the company
now issued, covering the year ended June 30 last,

shows that Mr. Elliott's results were unfavourable,

way companies into shares in the Rhodesia Railways
Trust, the credit balance is £69,000 less than the pre-
vious year, the exact figure being £101,569. The ac-
counts show administrative expenditure in Southern
Rhodesia £737.948, and in Northern Rhodesia
£164,542, and public income £817,354 and £116,921
respectively. The commercial expenditure in Rhodesia
was £67.639, and the income £189,315. London ex-
penses were £43,351, the debenture interest was
£63,552, and £11,430 was placed to reserve for bad
debts. An income of £66,493 was received as interest
on loans and investments The net surplus was, as
above recorded, £101,619. The total number of
shares issued is 8,937,559, of £l each, and there are
£1,269,415 debentures. The feature of the policy of
the company nowadays is the encouragement of agri-
culture in all its branches.

Wolhuter.—Thiscompany was formed. in 1887 to

acquire claims in the central part of the Rand. Many
re-arrangements of the property and of deep levels
connected therewith have been made, and for a long
time the career of the mine was chequered. In fact,

the payment of substantial dividends only commenced
in 1910, though some were paid in 1894-8. The con-
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trol is with the Neumann group. S. C. Thomson is

consulting engineer, and A. R. Robertson was for ten

years until last month the manager. To the last named
is due much of the credit for the improvement in the

position of the company. Milling was originally com-
menced in 1S8S. and a new battery was built in 1895.

This plant was destroyed by fire in 1905 and was re-

placed by another in the following year, containing
120 stamps and 2 tube-mills. In 1911, an additional

2 tube-mills were provided. The report for the year
ended October 31 last shows that the increase in the

ore treated and the yield, recorded a year ago, has been
maintained. The ore raised was 396.895 tons, and
after the removal of 12£% waste, 347,300 tons went to

the mill, an increase of 3035 tons over the previous
year. The yield by amalgamation was 78.065 oz, and
by cyanide 36.872 oz., being a total of 114,937 oz.,

worth £480,993, as compared with 109,235 oz., worth
£456.965. Thedividendsdistributed absorbed £150, 500

Hebbard, the manager, "both Main and South Reefs
have a much better appearance as well as values."
During 1912, the 200 stamps and 5 tube-mills treated

635,353 tons of ore. The yield of gold by amalgama-
tion was 69,522 oz., and the cyanide plant extracted

104,648 oz., of which 15,279 oz. came from accumu-
lated slime. The revenue from the sale of gold was
£733,212, and the working cost was £565,167, leaving
a working profit of £168.045. Out of this profit,

£11,867 was paid as taxes, £7676 for other rates, taxes,

fees, etc.. £6038 represented contributions under the
Miners' Phthisis Act, £23,833 was appropriated for

development and equipment, £1571 is entered as sun-
dries, and £49 as depreciation of live stock and furni-

ture The shareholders received £132,125, being at

the rate of 15%. The ore reserve on December 31
was calculated at 654,132 tons on the Main Reef and
716,507 tons on the South Reef, a total of 1.370,639
tons, but the average content is not specified. Since

VOGEL-

STRUIS
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PAHT OF THE CENTRAL AND MIDDLE-WAST LAM).

or 17J%, as compared with £129,000 or 15%. The
working cost per ton milled was 17s. 4d., as compared
with I6s. 6d. ; the yield per ton was 27s. Sd., as com-
pared with 26s. 6d. ; and the profit per ton was 10s. 4d.,

as compared with 10s. The ore reserve on October 31
was S32.977 tons, averaging 6'48 dwt., as compared
with 808,780 tons averaging 6 45 dwt. The estimated
life of the mine is approximately 9i years. Owing to

scarcity of labour, it has been found necessary to in-

crease the compressor plant to provide power for 38
additional drills, but it is not advisable to substitute
machine work for hand power in all of the slopes,
owing to the faulted nature of the ground, and the
consequent liability of the hanging-wall to fall.

Langlaagte Estate & Gold Mining.—This company
was formed in 18S9. by J. 13. Robinson, to work an
outcrop mine in the central part of the Rand, and for

some years it was one of the leading producers. In
1909 the adjoining properties, Block B and Langlaagte
Exploration, were absorbed. The original property is

nearing exhausiion, and Block B will be the chief
mainstay in future. A year ago we recorded that the
development work in Block B was giving unsatisfac-
tory results. It is gratifying therefore to find, from
he report for the year ended December 31 last, that
the prospects have improved, and that, to quote J. A

the commencement of dividends in 1889. £2,675,705
has been distributed to the shareholders.
Randfontein Central.—This company has, since

March 1911, been working the Robinson properties in

the far west Rand. The report for the year 1912
shows that 2.823.916 tons of ore was raised, and after

the rejection of 8 % waste, 2,573,908 tons was sent to

the stamps. Being a consolidation of many proper-
ties, the company owns several reduction plants. Of
the total 1000 stamps erected, an average of 752 were
at work during the year. In 1911, the average was
745. The reason that a greater number of stamps have
not been in use during 1912 is that many stamps and
some tube-mills have had to be overhauled and re-

paired. The yield by amalgamation was 376.588 oz.,

and bycyaniding 357.192 oz., a total of 733.780 oz., or
5'7 dwt. per ton milled. The total revenue was
£3,085.711, or 23s. lid. per ton milled, and the work-
ing cost was £2.199.312, or 17s. Id. per ton, leaving

a profit of £886,399, or 6s. lOd. per ton. Out of the

profit. £180,000 was paid as debenture interest, and
.

I 27 was appropriated for development and equip-
ment Profits tax accounted for £73,188, and there

was an adverse balance from the previous year of

£85.053 that had to be expunged. The shareholders
received £209,685 as dividend, being at the rate of 5%
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Chihuahua, by the subsidiary, I t'om-
o( England and Mexico, and the Exploration

Company received as a dividend on its shareholding in

the subsidiary, 99,996 shares in the Buena Tierra
Owing to the revolutions in Mexico, the Chihuahua
smelter, which treats the ores, was running inter-

mittently, so that the output of the mine has been cur-
On the other hand, the development was not

interrupted. A dividend was paid by the Buena Tierra
of 5",. in December last.

Borax Consolidated.— This company was formed in

189 '. as a consolidation of the leading borax interests

throughout the world, by the controllers of the Cali-
fornia deposits, L. H. de Kriese, F. M. Smith, and

Baker being the leading spirits. In addition to

the San Bernardino deposits in California, the proper-
ties and works included in the consolidation are situ

ated in England, France, Austria. Turkey in Asia,
Chile, and Fern. The report for the year ended Sep-
tember 30 shows that the trading profit was £293.597,
and that £32.313 was received as interest ; the admin-
istration expenses were £32,515, and £62,557 was
written oft for depreciation and for expenses in con-
nection with reorganization of capital. In May last

£570.000 was subscribed by the issue of debentures.
for the purpose of extending the business of the com-
pany. Interest has been paid on £1.697.8-16 deben-
tures, some carrying 4A and 5%, and dividends have
been paid on £1,250,000 preference shares, some
carrying 5 J and some 6%. The £900.000 deferred
ordinary shares received a dividend at the rate of 13j
per cent.

Barramia Mining & Exploration.—This company
was formed in 1909 by John Taylor & Sons, as a sub-
sidiary of the Egypt & Sudan Mining Syndicate, for
the purpose of acquiring a gold mine in Egypt be-
tween Edfu. near Assuan, on the Nile, and the Red
Sea. The capital is £55.000, divided into 216.000 pre-
ference shares of 2s. 6d. each entitled to a non-cumu-
lative dividend of 10 per cent, and 112.000 ordinary
shares of 5s. each. The preference shares also take
onebalf of the further profits every year. The mine
was worked by the ancients, and the veins are narrow
and occasionally rich It has been decided to make
the financial year of the company coincide with the
calendar year, so the present report covers onlv six

months, ended December 31 last. The report shows
that 2300 tons of ore was raised and milled, yielding
gold worth £10,275. The profit was £2880, out of

which £1271 was paid as dividend on the preference
shares less income tax. and £1497 was written off for

depreciation, etc. F. J. Tregay. who recently succeed-
ed A. J. Rickard as manager, reports that the develop-
ments continue to be satisfactory, though owing to the
nature of the deposit, no estimate can be made of the
reserve. Being in the desert region, the water-supply

imposaibli
to worli thi . lull . apai Ity A well is being
sunk .u .i spot 5 miles away, where the prospe, ti ol

obtaining plant}

TRADE NOTES
Most of the tniih- publications mentioned in /'!/.•.

column are available for distribution and the
manager of The Mining Magazine will he

pleased to secun for persons interested.

The Oil Well Supply Co. hav,

booklet railed ' Snapshots in < lildom,' i ontain
many well-produced photographs ol the oilfields

orld.

The KidK'e Rousting Furnace & Engineering Co.
io be

iting tin ores, two foi usi in I tiglam
one I nad.

The Wilfley Mining Machinery Company's bulle-

tin Nn 69 is rea tribution. It is devoted to

il Mills Two pages of tvpn al

mesh tesl - ly ol the
i tii of thi e mills

The Earle Gear and Machine Company's bulletin

on Herringbone Geai di mble helical gears) advocates
the adoption of these instead of the common type of

spur gears for smoothness of action, high speeds,
wearing quality, and noiseless operation.

The Manhattan Drilling Company's catalogue on
the Dobbins Core- Drill contains a description of this

drill, a compact powerful machine of the chilled shot
type. Drill, hoist, and engine are direct connected,
and can be operated independently.
The Hardinge Conical Mill Co. announce that the

Copper Range Consolidated Mining company have in-

creased their order from 23 to 30 conical mills. They
have also received an order for another sectionalized

mill from the Olla de Oro Mining Co. in Bolivia.

The Cyanide Plant Supply Co. have published a
third edition of their Ridgway Filter pamphlet The
present machine is called the ' Reciprocating Ridg-
way.' It is stated that it has gained in simplicity and
capacity over previous designs, and that it is success-

fullv treating kaolin, pug, and sand.
The Compayne (Hele-Shaw) system of power trans-

mission by oil as applied to oil-well and general min-
ing, is illustrated in a pamphlet issued by John Wells,
of Cross Keys House, London, E.C. A rotary pump
is made to carry the oil from the wells to the centre
where power is to be generated.
Edgar Allen & Co. have sent us their latest cata-

logue Gl. This gives a terse description of their

many brands of special steel, made by the Crucible,
Tropenas Converter, Siemens Open - Hearth, and
Electrical Processes. The portions of the brochure
devoted to miners' tool-steel and to manganese steel

are of special interest to us. The applications of the
latter to gold-dredges, and to the wearing surfaces of

(rushers and Rolls, are varied and well known among
mining engineers.

The Hayward Company, of New York, have jl t

i lued a magnificent catalogue relating io mechanical
diggers of all sorts : Orange Feel buckets, Clam Shell

buckets, Drag-Scraper buckets, etc. ; also Cranes,
I lerncks, Telpherage systems, etc. The photographs
vividly show the many applications. The power and
strength of the orange-peel bucket is well illustrated

by the photograph of a lj cu. yd. bucket raising a 20-

ton boulder from a river. The drag-scraper bucket is

particularly applicable for mining by steam-shovel, and
if the rock is soft no blasting is required.
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The successful methods
for the treatment of fine
slime in the revolution-
ized Cyanide practice of
to-day are made possible

by the

DORR CLASSIFIER Slime
Discharge

THIS MACHINE makes the closest separation of sand and slime

at one operation. The sand is delivered in a perfect condition

for direct leaching. If regrinding is necessary t'ne sand product

is ideal for tube-mills as it contains from 23 to 27 - moisture.

Also THE DORR THICKENER and THE DORR AGITATOR

The Dorr Cyanide Machinery Co.
733-734 First National Bank Building, Denver, Colo.

17 SOUTH ST., LONDON, EX.: WILLIAM RUSSELL, Special Representative.
Cable: "CYANDOKMAC. LONDON." Codes: WesCern Union and Bedford McNeill.

N. GUTHRIDGE, LTD.. SYDNEY: General Agent for Australia.

GROTHE & CARTER, MEXICO CITY . General Agents for Mexico.

"SISKOL" STOPE DRILL
THE WINNER OF THE £2,000 PRIZE IN THE

. . . TRANSVAAL STOPE DRILL COMPETITION

K

The "Siskol " at work at the Crown Mines, Johannesburg

INTERNATIONAL CHANNELLING MACHINES Ltd.,SHEFFIELD
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l/ARN I>K1 A AND UNCKOl T
MINES, LTD.

Till ordinary general meeting was held on I

to Hotel, Redruth, Mi [antes

kett (chairman) presiding

Tin- Chairman said they had treated a larger quan-

than ever before, Inn then

on in the amoi ! had

driven thn il ground that ha

been tctive, Inn in Macdonald's pan of the

mint- they were opening ground which in later time

would develop into a •
' 1 1 was

that m Cornwall past they

had no! met with a real bunch
prolnl.lv there V 1 tin in 1 tie ground umlis

was ever taken away He hoped they might
ugh to meet with one of these bunches.

Board meeting that morning the directors had

declared a dividend ol Is per share on the priority

shares, and they hoped that in early course they mas-

be in a position to declare another Is

Mr John Gilbert said that in oi etheaver-

;rade of the ore. they must keep on developing.

That was what their general manager, Mr King

his lieutenant. Mr. MacDermOtt, were concentrating

all the brains and energy upon. The other problem

was how to make the best return from the tin when
brought to surface. They were working with a worn-

out and antiquated plant Tin- re-placernent of much
of this plant would have to be seriously considered.

He had submitted a plan to the Board for the provis-

ion of the necessary capital, and which they had

agreed to adopt. He represented one of the mineral

-, and he was authorized to offer on his behalf to

provide the whole of the capital necessary to get the

most approved mill and the best possible lay-out that

brains and money could provide for this mine. It

would be a simple loan at a moderate rate of interest

This loan would be for such a protracted period, and

on such terms in regard to repayment as might best

suit the convenience of the Board and the manage-

ment. They would not disturb any of the present

batteries or works, but keep them going until the new-

plant was ready, and then stop the old plant one day

and start with the new plant the next day. Thus
there would be no interregnum when the mine would

not be milling quantity of ore If in the

meantime the minecould be developed so as toraise the

grade of the ore. the future of the mine would be on

a reasonable and satisfactory basis.

Mr. E. S. King, the general manager, said that at

North Tincroft. whence nearly half their tonnage had

been mined, the general development had been highly

satisfactory. Tvre's shaft was now down the required

distance to open up another level below the rich ground

proved overhead for a length of 1500 ft. At South

Tincroft the development work on Dunkin's lode was

opening up an extensive orebody. Although of late it

had been rather disappointing in contents, these were

not too low to pay. and pay well, with an up-to-date

plant, if tin held at anything like its present price.

There were great possibilities in this section, and that

same remark appl'ied to the 335 Downright and 355

Cook's Kitchen levels. At Ilighburrow East they had

been getting a small amount of rich ore by tributing.

They were here in the neighbourhood of some most

interesting unexplored ground where there might be

verj i
•-. !>!'

the i" on serie i ol orebodie when I the

Ml \\ :. l.ell bOpi -1 !••! In M LI
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ion tint here they bad at '
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DOLCOAT1I MINE, LTD.

Til |. eightei nth annual gi in ral met ting was held

, m Febi uai
|

at I ,ali bui y H i- '
.
Mr.

Prank I lai vey, i bait man, presiding

said they had the advantage of an in-

i L6s 4d per ton on the price of tin sold

over the previous six months, tbi i being

Kis ] id Compared with the price ol

£iO 6 8d, realized in the first three and a hall ,• li

of th to I imbei II
,
1898, the

advance was prai ticallj { 100 per ton
, a p scarce-

ly dreamt of in tfa Thequantity of Iod( ml!

crushed showed a satisfactory increase ol I

' tons,

but the produce bad fallen 4 64 lb per ton, owii

the fact that the high price permitted I de of

stuff to beprofital I The electrically-driven

pumping plant continued to work satisfactorily. The
royalty paid on tin sold now approximated to /16.000

per annum. It was satisfactory to be able to report

I, a large profit on the six months' working as

£46,569, the highest made in any six month, during

the existence of the present company. The directors

recommended the payment of a dividend of ls.6d. per

e, which amounted, with previous payments, to a

total distribution for the year of 20%.
Mr R. Arthur Thomas said he had no new features

in the developments to report In the Harriett sec-

tion of the mine he had hopes that some exploration

now in hand would give them comparatively large

quantities of low-grade ore, which under the condi-

tions obtaining could be worked at a margin of profit

per ton. Until some discoveries were made in deeper

levels in the ground underneath Stray I'ark and be-

tween it and Harriett, no important increase could be

expected from the western portion of the property It

was unfortunate that, following the completion of the

big enterprise of the sinking and equipment of the

Williams shaft, the developments at the bottom of the

mine should not so far have come up to the expecta-

tions which appeared to have been in every way well-

founded [I was worthy of note that where the loile had

been cross cut at the bottom workings it had been found

to be of the usual width, although there was, unfortun-

ately, at least a temporary cessation of values, and they

had not had that success in the development points at

Ottom workings which they had every reason to

hope would be the case That there were very large

areas of ground still to be explored in Dolcoath would

be well known, and a careful study of the general

position had prompted him to recommend to the di-

rectors the exploration of lodes other than the main

lodes which existed on the property. To do this work

would entail comparatively large sums of money, but

now that such large profits were being made it was ob-

viously the time to undertake such work.

The motion for the adoption of the report was then

put and carried unanimously.
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SECTION

THE NUNDYDROOG COMPANY, LIMITED.

THE twentieth ordinary general meeting of the

shareholders of the Nundydroog Company. Ltd..

was held on March 12, at the Cannon Street

Hotel. E.C., Captain W. B. McTaggart, D.L., J.P.

(chairman of the company), presiding.

The Chairman in moving the adoption of the report

and accounts, said that during the year 100,552 tons of

quartz were treated at the batteries, yielding 80,140 oz.

of bar gold, and 95,662 tons of tailing were dealt with

at the cvanide works, producing 7579 oz. of gold, the

total production being 87,719 oz. of gold, which real-

ized £330.937. The corresponding figures for the

previous twelve months were slightly larger, the

amount obtained by gold sales being £8305 more than

in the past vear. The extraction by the two processes

for 1912 wa's 17 dwt. 13 gr. of gold per ton, being the

same as in the preceding year. The revenue expendi-

ture amounted to /HO, 159, and the receipts (after de-

ducting royalties £21,265) to £313.128, leaving a pro-

fit of £172,968, or £7816 less than that made during

1911. The mining, milling and general costs amount-

ed to £l. 6s. 9d. per ton, or 9d per ton more than in

the previous twelve months. This increase was chiefly-

owing to 847 ft of extra exploratory work having been

undertaken and to the pumping charges being heavy

on account of abnormal rains.

Including the balance of £5483 brought forward

from the 1911 account, the total credits of profit and

loss account amounted to £178,817. Against this sum
the following debits had been made :—An interim

dividend of Is. 2d. per share paid July 19. 1912,

£33,016 ; a second interim dividend of Is. 6d. per share

paid November 15, 1912, £42,450 ; income-tax, £9237 ;

depreciation of machinery, plant, etc., £10.409; per-

centage tothe directors and managers under the articles

of association in respect of dividends for the year,

£3537 ; additions to buildings, machinery and plant,

£12,752 ; expenses in connection with the formation of

Indian and General Mining Trust Ltd., £660; and

shares appropriation account, £10,000 ;
together

amounting to £122,063, leaving a credit balance of

£56,753 to be dealt with. A balance dividend for 1912

of Is. 6d. per share was declared, payable on March 19,

1913, which would take £42.450, and leave £14,303

to be carried forward The total dividends amounted

to 4s. 2d. per share, equal to 41$% on the capital of

the company, as compared with 45% distributed in re-

spect of the previous twelve months.

Mr. Edgar Taylor then addressed the meeting. He
said that the figures, although not quite equal to those

of 1911, were satisfactory in that a profit of over

£172,000 had been earned. The costs per ton had

increased slightly ; but that was accounted for by the

extra amount of exploration work done, and also by

the fact of their having had to pump over 5.000,000

gallons more water, an abnormally large amount.

The measurement of the exploration work had been

12,943 ft. against 12,096 ft. in 1911. Four principal

shafts—namely, Oriental, Kennedy's, Richards' and

Taylor's—had together been deepened 813 ft. and

they were now exploring at the depth of 3200 ft.

(measured on the incline) at Kennedy's. They would

shortly be attaining a depth where, owing to recent

purchases of land, they would be in a position to ex-

tend their workings much further to the north on the

line of the reef (as well as to the west in depth), and,

therefore, in order to effectively command this increase

of mining area, a new vertical shaft became a contin-

gent necessary, having in view the economical work-

ing of the mine to extended depths. They had good

instances as to the advisability of this policy of deep

sinking. For example, the Ooregum Company, their

neighbours on the south, commenced their new shaft

when they were passing through a comparatively lean

period, and had been well rewarded, having come

down on to quite a new series of shoots. The Cham-
pion Reef Company also had a new shaft, and they

also had been rewarded by the discovery of rich ore

below a poor zone, and were now in a position to work

this economically.

As regards developments, during the earlier part of

the year under review these were satisfactory ;
but

during the latter part they had been passing through

a poor zone at several points. This experience was

nothing new to those who had been working on the

Kolar goldfield for thirty years. At the 3050 ft. level.

437 ft. of driving and 278 ft. of crosscutting was done.

At the commencement of this drive—the 3050—the

lode was found to be divided in seams of quartz of low

value over a great width, and several of these were

driven on. South of the shaft there was a welcome

improvement in the reef to 2 ft. in width, worth lj

ozs. during last January. It seemed clear that a shoot

of ore was holding down here, although the length so

far proved was not great. At the 2900 ft. level 1865

ft. of driving and 495 ft of crosscutting was done, and

there was now through communication between Orien-

tal shaft and Richards'. Between these two shafts

very little discovery was made in addition to the ore

found during the previous year. What was revealed

consisted of branches of quartz, sometimes of good

value, in connection with a folded portion of the lode.

Lately this folded part had been of good width, and

had assayed 1 oz. 7 dwt. The 2900 ft. level north

had now gone past the Oriental shaft, and here they

had lately had a most encouraging improvement in

the value of the ore. During January the reef was

18 in. wide, worth about lj oz , and during February

it had been very high grade From the latest re-

port the width is 18 in. and the value 1 oz. 9 dwt.

At the other end of the deeper workings to the south

of Richards', the 2900 ft. level had also been more

encouraging of late, as the reef had improved to 16 in.

in width, assaying 1 oz. They had driven 107 ft on

this new shoot, and it looked as though they were en

tering reef of more persistent value in this section of

ground. The latest advice from here was that the

lode was 3 ft. 6 in. wide, of an assay value of 1 oz.

1 dwt.
Important improvements tending towards economy

in the general working of the mine had been made
during the past year. The steel headgear for Orien-

tal shaft had been delivered on the mine. New high-

lift pumps were being installed at Richards' shaft
;
at

Kennedy's shaft also the hoisting facilities had been

improved, while at Oriental the new electric winding

plant would shortly be provided. Equally important

were the modifications in the treatment of the ore,

whereby a greatly improved extraction was confidently

expected.

The resolution to adopt the report and accounts

was carried unanimously.
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THE EXPLORATION CO., LTD.

Till ordinar] annual general meeting

irapany, 1 imited, was held on M
11. at Cannon Street I lotc I

EC, Mi
K T Bayliss (chairman and managing din

suling

The Chairman said that in spin < I that the

te 1 foi making hum.. ibli to

make a bigger profit, and to distribul

ili 5', in I'll I he nel
|

d during the year was I i6,815 rhebalance

showi tion, .i^ a im quai

.1 million m cash on shi

in investments With regard to the latter il

made up as shown by the following analysis

Temporary investments ol surplus luncis

represent

Real estate anil buildings in South Africa 60.335

South African Cold shares 2s, 313

Shares in copper-mining companies 04. 807

Investments in American mines 85

Shares in Mexican companies
Miscellaneous industrial securities 61,0

£502.216

The shareholding in copper mining companies shi

a reduction of £60.000 as compared with last

would remind them thai portion of

the profits of the company had been derived from this

source during the past few years, and 11 was the in-

tention of the board to. if anything, expand the invest-

ments in this direction.

The investments in Mexican mining ventures had

been increased by £60.000, chiefly accounted for by

the shares in the Buena Tierra Mining Company, in

which they had received 99.996 shares. With regard

to the El Oro, the recent active developments had

greatly improved the position at this mine, and an ad-

ditional piece of adjoining property had also bee

quired The Santa Rosa mine had been a disappoint-

ment so far. because, though the ore reserves were

considerable, metallurgical difficulties had presented

themselves Mr W K. Betty was now investigating

the beneficiation of this very refractory ore.

Their investment in the Tomboy Company in Color-

ado was in an exceedingly satisfactory condition, for

the mine had been given a new and extended lease of

life by the recent purchase of the Revenue properties,

containing a continuation of their orebodies, and the

property is now equipped on a larger scale. The
china-clay venture had not progressed far. for though

thev had examined many deposits in the West of

land, they had not seen anything vet that was desir-

able.

Since the meeting held a year ago, he had made a

tour of inspection of Rhodesia. What he saw during

his visit impressed him very favourably, and he had

returned with a strong conviction that Rhodesia, both

North and South, offered a most attractive field of

operations for those who regarded mining from a com-

mercial and industrial point of view. He believed that

Rhodesia would become a large producer of the

precious and baser metals. He concluded by moving

the adoption of the report and accounts.

Mr. Harrv Mosenthal seconded the motion, and it

was carried unanimously

WHEAL KITTY & IT.NHALLS
UNITED, LTD.

THE tw< lull ordinary ecu,

on 1 ebi 11. u y 14 ry 1 E.( Mi
III

siding

1 man sanl lie must lisa]

gs "ii the Wheal Kitl ; <> ft

level, ottom ol Sara's engine hall 1

I in sal'

vums hall yeai . bul thi ed 1

( in the "'in
1 hand, thej bad

had ii treal neai ly SO00 tons of sti

of onlv 6000 : also there 1

in tbi ound All

this. 111 addition to 1

Act, had resulted in an increased mini elop
iiible

es bad bei past un-

usually sin w ithoul G 1 1
thing

1 1 1 \ in thi

St Agnes district, they might reason an

early increase of width in the lodes and an improve-

ment nf yield to the extent of 5 lb per ton I

they could not be certain of 5 lb. 01 1 lb., bul they bad
ol lodi tote 1 by driving and sinking, and

that was what thev were now doing Although the

mines were poor at present, he did no' thinl thi

need be unduly concerned as to the future. The
chances of mining were great in the St Agnes distrii 1.

and when the] were, as now, at the bottom ol 1

trough, so to speak, then was the time to look foi a

wave of improvement High as was the price ol tin

at present it seemed just as likely to rise still higher as

to fall. Thev had no doubt noticed that altho

there had been a profit on the half-year's operations

of nearly £500, or considerably more than was neces-

sary to pay the preference dividend for the half-year,

no dividend was recommended. That was simply a

measure of precaution in view of the fact thai

bad so little uncalled capital, and that mining, especi-

ally in St Agnes, must always be vai us re-

sults Jusl no the mines were poor generally, bul

had good hopes and good expectations of a speedy
improvement, and if this came about, they would be

able to pay an interim dividend without waiting for

next August, and very soon also be able to resume the

payment of dividends on the ordinary shares.

Sir A. Pearse Jenkin seconded the resolution for

the adoption of the reports and accounts, and it was
carried unanimously.

SOUTHERN SHAN STATES
SYNDICATE (1909), LTD.

THE adjourned second annual ordinary gi

meeting of the Southern Shan States Syndicate
!

, was held on February 27 at Salisbury

House, E.C.. Mr. F. W. Baker presiding.

The Chairman said they would remember that the

meeting held on May 31 last was adjourned, owing to

the delay in receiving details from Burma.
They owned £50,000 debentures in the Mawchi Tin

& Wolfram Mines, Ltd., which cost £48,751. 7s. 6d.

These debentures were convertible into Mawchi

11
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shares at 25s. per share, the conversion period running

up to June 1914. They also owned 70,000 Mawchi
shares. They held an option till June 1914, over

49,993 shares at par. The directors looked upon

this option as a very valuable one, as the recent inde-

pendent report made by Mr. Kuehn upon the Mawchi
mine had fully endorsed the value put upon it by their

own engineers. With regard to the gold-copper pro-

perty at Calaw, they had options over a considerable

area in which certain ancient workings existed. One
of the company's engineers was making tests.

The Mawchi Tin & Wolfram Mines, Ltd., owned an

area of about ten miles, a large proportion of which

appeared to be stanniferous, and which the present re-

sources of the Mawchi Company made it physically

impossible to develop at one time. It was, therefore,

not unlikely that in co-operation with the Mawchi
Company they might have opportunities for an outlay

of a part of their capital in the development of some
of the remaining unprospected nine miles of territory.

Before this large unexplored territory could be opened

up, further capital would have to be laid out in the

improvement of transport facilities, not only for the

importation of machinery, but for the exportation of

the tin that would be the result of a large plan of

operations. There had been shipped from the Mawchi
mine since November 20, 1912, no less than 67,000

lb. of tin and wolfram concentrate. Of this amount,

roughlv 27,000 lb was hand picked by the Mawchi
Company from ore taken from the drives on the one

mile, the' balance, 40,000 lb., being bought from the

natives. The buildings for the mill were nearly com-

pleted. All the excavations for the wire rope-way from

the mine to the mill were finished.

Mr. R. P. Hornby seconded the resolution for the

adoption of the report, and it was carried unanimously.

De Re Metallica
By Georgius Agricola

Translated from the first Latin edition of

1556 by Herbert Clark Hoover
and Lou Henry Hoover.

Folio, 637 pages, illustrated. 'Published by

The Mining Magazine. Price 21,/- net.

THIS magnificent volume has been expected for

several months. It is the famous old book on
mining published in 1556 by George Bauer,

better known by his Latinized name of Georgius
Agricola. The volume is a folio bound in the white

vellum or sheep-skin in which books were clothed

during the early days of the printer's art. The pages

are of the same size as the original. The type is as

nearly like that of the first text as a modern font allows.

The illustrations are in facsimile of the originals.

The paper simulates that of an ancient edition. The
printing has been done, and remarkably well, by
Albert Frost & Sons, Rugby. As the Latin language is

more compact than English, a translation requires

about 25% more space. Therefore the type is smaller

than the original. Moreover, the book is remarkable

for a scholarly appendix and a useful index, besides a

copious addition of foot-notes. These if collected by
themselves would fill an ordinary octavo volume.- From
The Mining Magazine,

Order from

The Technical Bookshop
Salisbury House

4% to 6%
High-Grade Bonds

K. H. Rollins & Sons deal exclusively

in American Investment Bonds. They
buy outright issues of Municipal Rail-

road and public service bonds after ex-

haustive investigation by their experi-

enced and distinguished staff of engineers

and financial experts.

These bonds are secured by mortgage

on property or by municipal credit

supported by taxing power.

These High-Grade Bonds, in their

well-balanced combination of safety and

liberal income, represent an ideal invest-

ment for mining engineers, who have too

much common sense to risk their savings

in speculation of uncertain profit.

For full particulars of offerings, apply

through your broker or direct to us.

E. H. ROLLINS & SONS' reputation for reliability is the result of 36 years' dealings in

Investment Bonds with success to their clients and themselves.

E. H. ROLLINS & SONS
Founded 1876

INVESTMENT BONDS
EUROPEAN OFFICE: 20 COPTHALL AVE., LONDON, E.C

Boston New York Philadelphia Chicago Denver San Francisco Los Angeles
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REVIEW OF MINING

Introductory. — The bourses are still

looking toward the Near East, whence comes

continued perturbation. A month ago it was

expected that the capture of Adrianople would

end the Balkan war. When that event was

announced a feeling of relief was apparent,

but it was promptly checked by the compli-

cations over Scutari. It appears now as if

this episode can be settled without further

embroilment, and that it will, temporarily, end

the political crisis in Eastern Europe. Mean-

while, the markets are marking time. It is

remarkable how well sustained they have been

during the long-drawn depression. Thisaugurs

well for the future, when immediate cause for

anxiety is removed. In America the revision

of the tariffappears to be accepted with equan-

imity, and financial conditions are healthy.

The low price of metals is threatening the

prosperity of many mines, but as the metal

market's depression is due to conditions arising

from the war, it is expected that a recovery

will be registered when that cause is removed.

At present, business in London is dull to

dreariness, and mining affairs are flat to ex-

tinction, but quiet work is in progress, and the

first restoration of confidence will stimulate a

return to speculative activity.

The mining department on the Paris bourse

has been shaken by the collapse of speculation

in Dos Estrellas, a mine at El Oro, Mexico.

At the end of February the price was 495

francs per share ; the latest quotation is 330

francs. Since the recent placing of these

shares on the French market the fall has been

400 francs per share, equal to a gross loss of

50,000,000 francs. It is not surprising that the

debacle affected Mount Elliott shares, on the

receipt of adverse news from Queensland.

We only wonder at the comparative firmness

of Camp Bird and Mexico of El Oro.

Transvaal.—The yield of gold for March

is a record, always excepting March of last

year, when the reserve was extinguished. A

gain of £"239,698 as against February looks

splendid, but the output per diem was 25,502

ounces, against 26,218 ounces in February.

The labour statistics show an increase of 1326

natives employed on all the mines of the

Transvaal, but the gain at the gold mines was

only 71, as against an increase of 6428 in the

corresponding month of last year. However,

the total of those employed, namely, 207,733,

isthehighestrecorded.comparingwith 196,748

a year ago. The supply now is equal to 93%

of the demand.

The report of the East Rand Proprietary

for 1912 shows that many improvements have

been introduced by Mr. H. Ross Skinner, the

new superintendent engineer, and Mr. W. T.

Anderson, the new manager. By cleaner

mining, reduction in stoping widths, and closer

sorting, as well as by a more judicious selec-

tion of ground, the content of the ore milled

has been increased, and the yield per ton has

been raised to 32s. Id., as compared with

25s. 4d. during 1911. Owing to a change in

the method of presenting accounts, it is not

possible to compare costs of mining without

entering into too great detail. Metallurgical

treatment has been improved, the cost having

been reduced from 4s. 8d. per ton in January to

3s. 9d. in December, and extraction has been

raised by 4%. The resulting profits, as far as

shareholders are concerned, are reflected in a

25% dividend. This compares with the 40%

confidently expected by the late controllers.

Development has been suspended in the Drie-

fontein section, which contains the best quality

of ore, until additional pumps can be provided,

and in the meantime the ore developed has

not equalled the amount raised as regards

237
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quantity, though the results as regards quality

itifying.

The Van Ryn I )eep, the Barnatodeep level

m the f.u easl Rand, is expected to commence

milling in tin < months, rhe equipment in

. ludes 80 stamps of 1900 lb. and B tube nulls.

rhe capacity will he ' s pei month 1

which at 25 milling days pei month meai

duty of 2' stamp. The developments

during 1912 have been gratifying, foi whei

on December 3 1, 191 l,the reserve was 600,000

tons averaging 7 dwt. per ton, the figm*

year later were over a million tons averaging

tust under 8 dwt. per ton. The best results

have been obtained in the central and eastern

sections, and less satisfactory ore has been

found in the western end. There appears

every prospect of keen rivalry between this

new producer and its neighbours, the Brakpan

and New Modderfontein.

Developments during the last year at the

Meyer & Charlton have disclosed ore of higher

grade than that of recent years, so much so,

that the ore reserve on December 31 last

showed an increase in tonnage and an increase

of 2 dwt. in the content. The present position

may be judged by the fact that the ore deve-

loped during 1912 averaged 11 dwt., and the

ore milled 9 dwt. The results for 1912 in the

way of dividends were the best on record, and

those for the current year promise to be even

better. At the present time, this mine is the

star of the Albu group, and goes far in com-

pensating for disappointments at some of the

other mines under the same control.

We welcome the return of the Consolidated

Mines Selection Company to the list of divi-

dend payers. For some years speculative

dealings in African business have been re-

stricted, and this company has been accord-

ingly under a temporary cloud. The arrival of

the Brakpan at the profit-earning stage has

brought a steady source of income to this com

pany andeven more so to its original parent, the

Transvaal Coal Trust, which is now earn my

biggei profits from the gold on its estate than

it e\ i i eai ned from 1 1 ial.

I oi ime time the City l 'eep has been woi

ried by assertions relating to the validity ol il

mining and i laim title; .
I he opposing party,

however, failed to appear in court, so thai judg-

ment wa given without opposition in favoui

ol the company. Thus comi to a close an

unsi I idenl in Rand i ircles.

The Springs Mine reports the cutting ol

the gold-bearing conglomerate at a depth ol

3432 ft. on the No. I vertical shaft, at the

northern extremity of the property. This

i impany is under the same management as the

Brakpan, and the property is on the. dip ot the

Geduld. In fact, Springs is a 'fourth deep,'

having the Geduld, Government Gold Mining

Areas, and Modderfontein B above it. The

thickness of the ' reef ' averages 35 inches ;

the assays in the shaft vary considerably, for

the northern 30 ft. averages 3 dwt. while the

southern 12 ft. averages 10 dwt., the whole

averaging 5'93 dwt. over 34'9 inches. The

depth at which the deposit would be reached

was estimated at 3150 ft. This has been ex-

ceeded, owing to reverse faulting. The depth

of No. 2 shaft at Geduld, 3i miles away, is

1695 feet. To develop the mine, £Z 15,000 is

being provided by the issue of debentures.

The decision of the General Mining & Fin

ance Corporation, the holding company of the

Mini group, to distribute no dividend for 1912

is a prudent measure. The conditions oi tin-

money, share, and labour markets were much

the same as in 1911, and for that year also no

distribution was made. Several of the mines

belonging to the group are requiring funds for

development and at some the present prospects

arenotover bright ; but thetnnesarenotsuch as

to warrant the policy of creating new shares and

offering them for subscription. Consequently

large sums of the holding company's capital

are locked-up in the subsidiary enterprises,

and more may be needed. It has also been

deemed desirable to make full allowance in the
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balance-sheet for the fall in the quotation- of

the shares of the subsidiary companies.

Rhodesia.—The February statistics show

a decrease in the gold output, to £"208,744, but

this is due mainly to the shortness of the

month. A year previous the output was worth

£"209,744. The end of the drought has been

signalized by an increase in the number of

producers, from 172 to 180. Among the not-

able changes is a decrease at the Globe &

Phcenix, from 6043 tons to 4636, and from

,£"38,416 to £"33,232. Obviously the smaller

tonnage is partly compensated by the crushing

of richer ore. The Lonely Reef did well, in-

creasing its output to 4066 tons and the yield to

£"16,230, as against 3050 tons and £"11,700 in

January. The Wanderer shows a serious de-

cline, to 16,400 tons, yielding £"5604, as

against 20,000 tons and £7602 in January.

The Jumbo worked at a loss.

On the Shamva's fourth level the orebody

has now been traversed for 80 feet, averaging

5| dwt. per ton. This compares with 65 feet

of 6'31 dwt. stuff on the 3rd level. The differ-

ence in grade is more significant than the in-

creased width.

Some activity is shown in prospecting for

tin in the Enterprise and Victoria districts.

The most lively mining centre in Rhodesia

just now is Gatooma, which is the distributing

point for the Cam & Motor, Eileen Alannah,

Masterpiece, Turkois, Cheshire Cat, Shagari,

and Arlandzer mines.

West Africa. — The returns published by

the Chamber of Mines indicate a decrease in

the gold output, from £"144,262 in January to

£"137,038 in February. This decrease is more

than explained by the shortness of the month.

In February 1912 the output was £"102,270.

We note that both dredging companies are

doing well, each producing about ^2000

monthly. The only serious decrease is at the

Abbontiakoon, from £"22,065 in January to

£"17,114 in February.

The Ancobra Dredging company showed

commendable sense in testing the extensive

Hats before placing a dredge on the ground.

These flats had been worked by the natives,

largely by slave labour, so that even poor

ground was worth digging. Systematic bor

ings by the company have proved the ground

too poor to warrant the necessary capital ex-

penditure. Meanwhile several patches of

richer ground have been found nearer the

river. A favourable report on the company'^

prospects has been made by the new man-

ager, Mr. Claude Gregg, who is experienced

in West African mining.

At last the Ropp shareholders have been

given some information from the mine. Dur-

ing the four weeks of silence, the shares have

been the most active counter on the Nigerian

market. We are not favourably impressed by

the reports now issued. The geological refer

ences are unscientific. Nor is the technology

convincing. A ludicrous suggestion is made

that a putative dike may become ' the basis

for a large dredging proposition." We are

informed that " no systematic sampling has

been carried out." Why not ? Surely that

should be the first step.

The Jos made an output of 56 tons of tin in

March, this being the highest recorded, com-

paring with 47i tons in February. The ma-

chinery for the bucket-dredge is now being

assembled.

Australasia. — The Consolidated Gold

Fields of South Africa has secured an option

on the Mount Oxide copper mine, in the Clon

curry district of North Queensland.

The Bullfinch mine has had its first clean-

up, with the result that gold worth £^15,537

was extracted from 5178 tons milled by the

15 stamps during the six weeks from Feb-

ruary 15 to March 31. It is estimated that

additional gold worth £"9000 has been ab-

sorbed or is in circulation in the plant. The

cable message frankly states that ore of higher

assay-value than the average is being treated

at the start. The yield was 60s. per ton milled,
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ind the " total mine expenses " were ' 5018.

bour is the predominai in Aus

tt. ili. i .u present. Hie supply is scarce, and

wages are high. Moreover, the government

mii v is in the hands of the I .about

II u- situation at Broken 1 1 ill is sei ious

owing to a strike on the Silverton tramway,

which connects the mines with the South

Australian railways. The demand of the

labour-union is th.u all employees shall join

theii tanks. If no settlement can be i

most of the mines will have to suspend opera-

tions within a short time.

The Moore Filter company has commen

in action in New Zealand against the Talis

man mine for infringement of its slime-filtra

tion patents, with the purpose of testing the

opinion of the Australasian courts as to the

validity of their claim to the control of all

vacuum or pressure filters for the treatment of

slime in connection with the cyanide process.

The Australasian mine managers are combin-

ing to resist this claim.

The fire at the Consols mine of the Mount

Elliott copper company, Queensland, has

proved to be more serious than was supposed

when we wrote last month. Mr. W. H. Cor-

bould, the manager, has found that he is un-

able on account of the fire to obtain the neces-

sary sulphide flux required, so he has tempor-

arily suspended smelting operations. This

news caused a severe fall in quotations, French

shareholders evincing excessive nervousness,

which, as far as we can judge, was unwar-

ranted.

The latest estimate of the ore in reserve in

the Ivanhoe mine shows a fall of 2s. per ton,

whereupon the board has decided to decrease

the monthly profit to ^14,000. This would

represent dividends at the rate of 16s. per

share per annum. We note with satisfaction

that the estimates of the manager and the con-

sulting engineers are in close agreement.

Owing to the interruption to smelting dur-

ing the Easter holidays, the March returns

from Great Cobai are disappointing, So was

the special meeting, < ailed to i nable Mr. 1 1. C.

Bellingei to address the shareholders. He ex

plained the diffii ulty ol obtaining an adequate

supply • il laboui , and i onfii med the i tin

pre\ iously madi , but [a i informs

tion. I n Ins i el i< em e, he was wise. ' h eat

n has had enough said and promised about

it, and if the performanci has repeatedly fallen

is only fail ti i saj that

Mi - Bell i di ervei mon sympathy than

blame, lie has proved his technical skill

abundantly, and, so it seems to us, also his

patience and loyalty, for no mine man

during the last three or four years has had to

face repeatedly so man '

fault of his own. The labour troublesat dreat

Cobar would have broken the spirit of any

ordinary man. We shall be glad to chronicle

the success of the enterprise for his sake, as

well as that of the proprietors.

United States.— The dispute based upon

'apex ' law between the Montana Mining Com-

pany and the St. Louis Mining & Milling Com-

pany has for years been considered the ' Jarn-

dyce ' case of the mining world. Like that

celebrated suit, it outlived some of the parties

to it ; that is to say, the Drumlummon mine

has been exhausted for some years, and the

legal tangle has prevented the application of

the funds of the Montana company for other

purposes. The end of the quarrel has now

come, and the final claim of the St. Louis com-

pany settled. Way is thus clear for the re-

opening of the Lucky Girl group of mines at

Edgemont, Nevada, which were acquired in

1904, and made sound progress until 1908,

when it became necessary to conserve the

assets of the company. The lawsuit lasted

nearly a quarter of a century.

Mexico.—We discuss conditions in this

country on another page. The new govern-

ment is trying to restore order. Meanwhile

the most serious feature is the break-down of

railway transport. This threatens to cripple
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industry, especially in the northern mining

districts.

The San Francisco del Oro mine, a silver-

lead-zinc property at Parral, Mexico, has been

before the London public for ten years with

out yielding a profit. The ore deposit has

been known to be extensive during all these

years, but owing to the fact that knowledge

concerning the dressing of such ores has been

lacking both in Mexico and in the board-room,

the progress of this enterprise has been slow,

and a second reconstruction has been neces-

sary. Messrs. Knox & Allen, of New York,

report favourably on the ore reserve, and on

the possibility of adapting the present concen-

tration plant so as to produce satisfactory

smelting products. A. Goerz & Co., jointly

with other financiers, have guaranteed the sub-

scription of ,£"200,000 debentures, one half of

which will be available as additional working

capital. The silver-lead concentrate is readily

saleable locally, and the blende product is

shipped to Norway to be re-treated by the

company controlling the Trollhattan electric

zinc-distilling plant.

Cornwall.—The Cornish Tin Smelting

Company's works, south of Redruth, have

changed hands. Owing to the weight of years,

Mr. Alfred Lanyon, the founder and owner,

has decided to retire, and he has sold the busi-

ness to Vivian, Younger, & Bond, the London

metal merchants, who have already other tin-

smelting interests, particularly in the East.

The technical management will remain with

Mr. William Bray and his sons. We are glad

that the business has been perpetuated, and

not allowed to lapse, as was the case with the

Bolitho's works at Chyandour, near Penzance,

a year ago.

Spain.—The results at Rio Tinto for 1912

show a marked increase all round. The high

average price of copper, ^73, was the chief

factor in raising the rate of dividend to 90%,

but the increase in the output of copper as

metal and in ore sold, from 33,385 tons to

39,925 tons, contributed notably to the profits.

The sale of barren pyrite for sulphur alone also

showed a substantial increase. We note with

pleasure that the Cordoba company, another

Spanish producer, has been doing well lately,

and has been able to distribute a 20% dividend.

The orebodies here are not continuous, as is

the case at Rio Tinto, and much of the explora-

tory work yields little or no result. The con-

centration and smelting problems have also

been troublesome, owing to the friable nature

of the ore. Mr. James Hocking, the superin-

tendent, and Mr. W. A. Heywood, the consult-

ing metallurgist, who designed the smelting

and converting plant, are to be congratulated

on results. We note also that the Murex con-

centrator is treating the jig-middling success-

fully, and that the installation isbeingenlarged.

VARIOUS.— Misfortune still clings to the

Famatina. Fresh capital for this mine in the

Argentine was raised recently, and the under-

standing was that the resumption of smelting

would place the property on a productive basis.

Just as good returns were expected, the new

manager, Mr. L. Parker, formerly superin-

tendent of the mine, cables that the assay

-

value of the ore has been over-estimated, and

the metallurgical engineer, Mr. W.G. Perkins,

states that the smelting plant is incomplete.

The question arises why the discrepancy was

not acknowledged earlier. The last estimate

was made in May.

The first weekly clean-up on the dredge

started on the Pato concession, in Colombia,

by the Oroville Dredging Co., showed a yield

of 14 cents, the second clean-up gave 43 cents,

and the third gave 42 cents per cubic yard.

The good ground will be reached in two or

three months, as the dredge is now cutting its

way to the 310 acres previously tested by

drilling. We note that our San Francisco

correspondent speaks of this dredge as going

to the bottom " in February. It was recover-

ed with but little damage. This explains the

delay in getting the first results.
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Till- CLOSE ol 1 Pierpont Morgan's

l marks " the passing of finani ial

feudalism in Vmerica." rhis was well said

by .i New York paper. With the passii

tlie benevolent type "I finani ial autocrat will

Jso, it may lie hoped, the vulgai pirates

who have loomed so large in American indus

trial life.

Al the Anglo-Continental meeting a pro-

test was made by the minority share-

holders. Again, as at the Globe & Phoenix

meeting, the spokesman for the dissatisfied

shareholders was twitted with his small and

recent holding of shares. It is time for direc-

tors to drop this futile retort. Obviously the

dissatisfied shareholders are entitled to be

represented by a spokesman, chosen not on

account of his share-holding, but for his quali-

fications as a speaker.

WHILE we are endeavouring by the

help of our friends to obtain a satis-

factory definition of the word ' ore,' many en-

gineers still cling to local slang, and thereby

not only write illogically, but mystify the

average reader or shareholder. The reports

on gold mines in the Kolar district of Mysore

refer to the disclosure of a " vein of quartz,"

and in the Mount Boppy report the manager,

a Cornishman, adopts local Australian nomen-

clature, and informs English shareholders of

the advantages to be gained by mining a

"body of stone." Let us have words that

convey a correct impression, and let us use

them with precision. Clear writing conduces

to clear thinking.

EVERYBODY commercially interested

in the prosperity of South Africa natur-

ally welcomes any pronouncement by a geolo-

gist that can bi onsti nto an at gumenl

in favoui "i tli<- theorj thai the Rand i

.a, fossil placers. Bulletin No. 50 of thi

Western Australian Geological Survey i

tains a inference by Mr. A. Montgomery, thi

State Mining Engineer, to the auriferous <

glomerates of Nullagme, belonging to the

Devonian series. I lis words are : which an

in many respects closely analogous to thi

bankets of South Africa ;

" and "
it is interest-

ing to note that in these beds the gold is pretty

certainly of alluvial origin." These sentem -

are being freely circulated by South African

papers. Evidently Mr. Montgomery has not

examined the Rand deposits personally, or

studied the views of those most competent to

judge. The geology of some people is like

the Kingdom of Heaven, "which cometh noi

by observation."

FOR A SECOND TIME the lease of the

Brakpan-Schapenrust mining rights have

been offered by the Transvaal government

without any response on the part of the min

ing groups. The adjoining Witpoortje lease

has also been advertised, so far with no result.

Considering the large capital required, the re-

strictions on the method of issue of the shares,

the low grade of the ore, and the great depth

of the deposits in the far east Rand, the

royalty required by the Government seems

inimical to the mining interest. The royalty

is based on the ratio of profit to yield, and pro

gresses from 10% when 10% of the yield is

profit, up to 45% when 60% of the yield is pro-

fit. The contract in connection with the Bra-

pan-Schapenrust called for the expenditure of

,£"1,200,000 in shaft-sinking and equipn

and that of the Witpoortje for /"720.000. The

Transvaal is a country of vast capital expench

ture, so that the conditions may not seem so

242
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onerous there as in other parts of the world.

Nevertheless, the slice of profit demanded by

the Government is not encouraging to mining

speculation.

INTRODUCTION of the chemical assay

in connection with tin ores has shown that

a substantial proportion of the tin is not ex-

tracted in the concentration plant, and many

people have blamed current practice for the

imperfection of results. In spite of close

study, some of the cleverest men, both Cornish

and outside, have failed to improve the extrac-

tion, or, in fact, to obtain a greater yield than

that indicated by the vanning-shovel assay.

In a recent issue we advocated the investiga-

tion of the physical condition of the tin in the

ore, for it is obvious that a close mineralogical

analysis is a necessary adjunct to the chemical

assay. We have pleasure, therefore, in pub-

lishing in this issue an article by Mr. H. W.

Hutchin, in which he gives the results of his

investigations along this line. The article was

presented as a paper at last month's meeting

of a new technical society in Cornwall, but we

feel that Mr. Hutchin deserves a wider audi-

ence. One of the points he makes is that

some of the tin is so intimately dispersed through

the dark silicates as to be practically unre-

coverable by water concentration, and that a

portion of this tin may itself be in the form of

silicate. Further discussion and investigation

of this subject will be acceptable.

of giving reports concerning properties with-

out an actual personal inspection. We know

quite well that directors, promoters, capitalists,

ami investors, in their individual or corporate

capacities, ask the advice of a consulting en-

gineer as to the nature of a proposition put

before them by someone else, and the engi-

neer is perfectly justified in expressing his

opinion on the statements and opinions con-

tained in the reports submitted to him, with-

out his proceeding to the property to make an

independent investigation. But such opinions

are only given privately, usually verbally, and

under limitations that are perfectly well un-

derstood. It is quite contrary to the interests

of investors and to the profession for an engi-

neer to write a report for publication based on

hearsay or second-hand information. Such a

report may contain a frank statement of the

conditions under which it is written, but the

ordinary investor does not read reports in de-

tail, relying in a general and vague way on

the name of the engineer and on his opinion,

implicit or explicit. Therefore, we say to the

new Institute : discourage the publication of

a report unless it contains the writer's own

opinions based on actual examination.

AN OIL INSTITUTE is to be founded,

we hear, on the same lines as the kind-

red societies devoted to mining, the metals,

engineering, and chemistry. Now that oil is

playing so large a part in fuel and power prob-

lems, an association of those interested is un-

doubtedly desirable. The gentlemen who have

this object in view aspire to establish a code

of professional practice. We would suggest,

in view of recent happenings, that one of the

definite rules adopted should ban the pretence

RECENTLY we made mention of the

absorption of gold by the natives of

India, suggesting that this was a fact as sig-

nificant as the increased output from the Wit-

watersrand. In his presidential address, Mr.

Bedford McNeill quoted interesting figures on

this subject from Sir James Wilson, who has

calculated that 423 millions sterling has been

absorbed by India during the 70 years ending

in 1910. Another authority, Sir Edward H.

Holden, estimates that 30 millions sterling

will be sent to India during the current year.

These are stupendous figures, for the entire

output of the Transvaal was ^38,750,000 last

year, and the total production of the world

was only ^98,500,000. A similar hoarding of

gold is observed in Egypt, which in 1910, for
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example, absorbed 6 millions sterling, accord

I
mer. Such tails militate

igamst tlu- theoi y that the high pi ice of li\ ing

the growing produi tion <>i

Anothei fa ed to this populai

n is the in. reased use ol < redit. \

i [\ ilized we d.> business in< reasinglj

: edit. The policeman, as the sign of law

.

and the cheque, as the symbol of trust, e»

;

i\ ill.-,Hum more truly than buildings or b

statuary oi steamships. To hoard is to be a

man. tearful of his fellow-men and dis-

trustful of the community in which he lives.

The most sinister example of hoarding is that

I rmany, which keeps ^80,000,000 of the

French indemnity in cold storage. Similarly.

the French banks are storing gold to such an

extent that, at the present time, none of it is

available to their ordinary customers. No)

less than £ 130,000,000 is said to be accumu-

lated, largely as against the contingency of

war. It needs only similar distrust on the

part of half-a-dozen multi-millionaires to

plunge New- York into a panic: it needs only

a like lack of confidence on the part of a few-

thousand bank depositors to plunge London

into confusion. On the other hand, if every-

body could trust everybody as we trust our

friends, it would be unnecessary to pay in

gold, for every cheque that passed current be-

tween individuals would express a liquid asset

or a commodity immediately exchangeable.

To use gold in business is almost as uncivi-

lized as to buy and sell with cowrie shells.

Mexico.

During the last four weeks the situation in

Mexico has improved. The most satisfactory

event was the opening of Congress by Presi-

dent Huerta, who made a patriotic speech ap-

pealing to all Mexicans to assist in the paci-

fication of the country. He announced that

a standing army of 80,000 men would be

raised. This speech was received with great

enthusiasm. The presidential election is to

taki place in July, when General Huerta will

ii. it bi a i indidate. 1 1 is pi obable thai eithei

t ieneral Felix Dia lor F. De la 1 lai i a

will 1"- elected. Meanwhile in the North the

. ountei -revolution undi i < ieneral ( an i

us to he gaining ground, the Federal

tioops having been defeated in a batlli a!

Rampa i is. These insui gi nts ha i e pn » la imi d

nee of the fi 'in northern I

ami n,.u appeal tO thl I tlitl 1 Statl ! .
expu-ss

me; wilim be annexed. It is not likely

that the offer will be accepted, as it would, of

course, involve a war with Mexico, pietedcd

by a massacre ol Americans in Mexico. Un

doubtedly Sonora, Chihuahua, Coahuila, and

Sinaloa are already much Americanized and

are the least subject to discipline from the

capital. At the present time, no communii

tion, by post or telegraph, is possible with the

northwest of Mexico, the cattle of the big

American ranches has been lifted by mar-

auders, and the mines operated by Americans

are shut-down. From an economic and indus-

trial point of view, the annexation of this re-

gion to the United States would involve no

great strain, but it is most improbable, for the

reason already stated, and for others into which

we need not inquire at present. While Orozco

and Zapata have made peace with the defacto

government, the disorders in the North have

been renewed by adherents of the Madero

family, helped, it is said, by Standard Oil

money. In this Mexican turmoil, it must be

remembered, the machinations of capitalistic

groups provide a sinister background. The

elder Diaz was supposed to be a friend of the

I
< arson people, while Madero received assist

ance from their rival, the Standard Oil. Now
that Felix Diaz is on top, it is assumed that

a new regime of cicntificos and haciendados

is in the saddle, supported by the military

element. This combination is expected to be

sufficiently powerful to ensure the pacification

of the country. The probability of such a

consummation depends upon whether the new
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government can suppress revolters more rapid-

ly than they arise in opposition. We think it

can. The northern confederacy will succumb

when it becomes clear that no overt assistance

is likely to be forthcoming from the farther

bank of the Rio Grande. Then it becomes

simply a question of amicable co-operation

between the leaders who recently combined

against Madero. For this we hope devoutly,

for therein lies the one chance that Mexico

may return to peaceful progress and to die in-

dustrial development on which friend and foe

are so largely dependent.

Copper in Arizona.

On another page we publish a letter from

Globe, in Arizona, giving timely information

concerning the big copper enterprises in that

region. The development of new mines is

hardly more important than the continuation

of old undertakings. Nothing in technical

progress is more striking than the manner in

which modern specialists, like Mr. L. D.

Ricketts, have been able to re-construct the

old concentrators and re-model the smelting

plants in Arizona, so as to treat the ore more

efficiently, and to render large bodies of low-

grade ore profitable. The close concentration

of these low-grade ores involves two chances

of loss. The roasting of fine concentrate

causes the formation of an excessive propor-

tion of dust in roasting, and, to a less degree,

in smelting. Careful study is being given to

this phase of the metallurgical treatment, and

the new plants are designed so as to minimize

such loss in dust. Roasting-furnaces are now

being made, both in America and Europe,

from which practically no dust escapes. Sin-

tering and briquetting make the products more

amenable to the blast-furnace, and the rever-

beratory treats fine material efficiently. In

concentration, the loss is much greater ; the

best practice recovers barely two-thirds of the

copper in the ' disseminated ' ores of Arizona,

for the finely divided chalcocite defies any-

thing like a complete recovery by the ordinary

methods of wet concentration. Oil flotation,

it is hoped, will come to the aid of the per-

plexed metallurgist. Experiments now being

made not only at the Inspiration mine, as

mentioned by our correspondent in Arizona,

but also at the Braden, in Chile, at the Great

Fitzroy, in Queensland, at the Great Cobar,

in New South Wales, and elsewhere, are being

watched with keen anxiety, and they are full

of promise. The stumbling-block to concen-

tration of any kind is often the variety of the

copper minerals in the ore. A mine will yield

native copper, oxide, carbonate, and silicate as

well as the sulphides, the chief of which in

Arizona is chalcocite. Only careful and pro-

tracted experiment will show whether material

so varied can be treated to such advantage as

to make it worth while to abandon present

methods and equipment. Large quantities of

oxide, carbonate, and silicate are known to

exist, to which neither flotation nor ordinary

concentration is generally applicable. Occa-

sionally the nature of the oxidized mineral and

the gangue is such as to make water-concen-

tration possible, and specific cases may be

quoted. The Arizona Copper Company treats

oxide ore in this way, the concentrate being

sent to the smelter, while the tailing is leached.

At the Bwana M'Kubwa mine, in Northern

Rhodesia, a dressing plant is in operation for

the treatment of carbonate. A similar plant

is now on its way to Collahuasi, Chile. The

concentration effected in this way is not

close ; all that is done is to remove as much

oxidized mineral as possible in a condition suit-

able for the smelter, leaving a large proportion

behind to be treated by leaching, if the eco-

nomic conditions warrant. The study of

leaching is being actively conducted in Ari-

zona, and other copper districts in the west of

America, as has been recorded in our pages

from time to time, though no new process has

yet been evolved. Some of the English and

American papers have recently contained
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referent es i" a leaching process thai is

alleged to have proved .1 sui ess in Montana,

but the i1rt.ul> are la< king. It is presum

the Laist process, which was mentioned

m qui February issue, rhe opportunity oi

I and increased production in i onnei tion

with coppei ores is vast. In Arizona al

70,000 tons of the metal is discharged in the

tailing every year, as compared with 150,000

-I'teil. We note with in-

I that two American firms of mai hinerj

makers have recently placed on the market

effective machines intended for the concentra-

tion of copper slime. One may be described

as being based on the principle of the sluice

and riffle, and the other bears resemblance to

the Cornish rag-frame, though the mechanical

improvements are in both cases such as to

greatly increase the efficiency and capacity.

But by whatever method, oil flotation, leach-

ing, or water concentration, the opportunity

for the making of a fortune out of present

losses at copper mines is almost unlimited,

and the introduction of a successful process

would, in addition, extend the scope of profit-

ableness to many properties at present on the

border-line of success.

Speculation and Investment.

In the course of the cross-examination to

which Mr. Lloyd George voluntarily sub-

mitted himself at the hands of his political

opponents, he had an argument with a member

of the Marconi committee in regard to the

difference between a 'speculation ' and an in-

vestment.' Mr. George had bought 1000

American Marconi shares, but he sold 857 of

them three days later, on the urgent advice of

his broker, to whom at first he was not inclined

to listen, because his intention was to hold

the shares " as an investment." Whereupon

he was asked if,
" having parted within three

days with practically the whole of his hold-

ing" he still considered it as an investment.

To this he gave an emphatic affirmative.

I i usasi ei tain thi • ential differem e I"

i ween the twi f monej d bj

the terms speculation' and investment

The lust involves the pun base of shari

"i hei things in the expei tal ion that thru nun

ket value will rise shortly, so that a profit maj

be made expeditiously. Ideas >>t tune and

risk are ii A spei ulatoi buys on the

expei t. in. in that the value ol his holi

rise; he cares only l"i the dividend in so fai

as n is a factor in advancing the quotation

iki .
ii' 'i to interei i from i apital, but b

an enhancement ol the principal. Sun

expects the quotation to rise rapidly, he must

be dealing with a fluctuating asset; mother

words, the idea of risk is involved. That be-

ing so, he does not buy foi a lock- up, but a

quick turn. Time is an essential factor

:

among other reasons, because the speculatoi

is apt to operate with borrowed money or on

a margin. Usually he does not buy outright.

On the other hand, the man who 'invests' is

looking to interest on his capital ; he buys

bonds or gilt-edged shares the value of whii I

is so assured as to eliminate the expectation

of violent fluctuation in the quotation ; he

takes the safety of his principal for granted,

and looks chiefly at the yield. To him the

rate of dividend is everything. Obviously,

therefore, the distinction between the two

supposed classes of security is in the mind of

the purchaser. Whether he is correct in con

sidering his purchase as a speculation or an

investment, remains to be proved. Whether

it becomes manifest later that his speculation

has the stability of an investment, or his in-

vestment fluctuates like a speculation, this

fact does not change the character of his

original purpose. In othei word , the terms

are employed subjectively. Of course, Smith

may regard Brown's investment as a specula-

tion, and Brown may return the compliment

by labelling Smith's brilliant speculation only

a dull investment, but until their difference of

opinion has been tested by the logic of events,
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each may honestly believe himself right. If

Mr. George bought with the intention of hold-

ing his shares for the sake of the dividends

accruing, he was investing; if he bought with

the idea of making a quick turn, following

upon a sharp rise in the quotation, he was

speculating. If he bought under the supposi-

tion first stated, and the sequence of events

proved that his supposition was wrong, then

his investment has been changed, by the logic

of events, into a speculation. But this result,

if unforeseen and unexpected, would not invali-

date his statement that, at the time of pur-

chase, he made an investment. That was his

avowed intention, and intention is implicit in

the meaning of the terms 'investment' and

'speculation.' It is implicit, until we can write

last year's almanac.

Mysore Gold.

The recent annual meeting of this company

signalizes one of the notable achievements of

modern mining enterprise. No better illustra-

tion can be afforded of the successful applica-

tion of technical science to basic industry. An

annual output of 232,737 ounces of gold from

299,660 tons will ensure a handsome profit in

almost any mining region, but a ratio of 60%
' profit ' to 40 % expense represents a triumph

of economics, having regard to the depth of

the mine and the quality of the labour em-

ployed. We note that the chairman, Capt. W.

Bell McTaggart, made a passing objection to

the inclusion of income-tax and royalty among

items of mining cost, but this represents the

ineradicable dislike of human nature to taxes

in general, rather than a technical view of the

problem. The operation of mines by British

companies inevitably involves payment of in-

come-tax, and the operation of mines in the

Mysore province of India with equal inevit

ableness involves the payment of royalty.

They are an integral part of the cost of nun

ing. The balance available for distribution is

.{"513,845 out of the gross yield of £"904,079,

so that the actual profit for the past twelve

months is nearly 57% of the value of the gold

extracted at the mine. Of this 57%, the sum

of £"381,250 is distributed in dividends, repre-

senting 42% of the yield. We do not make

the analysis in order to belittle the performance

of the Mysore, but to illustrate once again

what a variety of meanings is given to the

word ' profit,' and to emphasize the need for

precision in the use of terms. Moreover, the

Mysore is in an unusually strong position, for

it has liquid assets of £"216,592, besides a

further reserve fund of £"125,000. This typi-

fies the conservative character of the manage-

ment. We note that experiments in the treat-

ment of slime by filtration have proved suc-

cessful, and that the foundry at the mine has

been so developed as to be able to produce a

pair of 9-inch winding engines. As the latter

has been done at a cost considerably less than

the importationof such machinery.it isa highly

creditable feat. The careful policy of the

management is also shown in the size of the

ore reserve, which amounts now to 1,337,998

tons, or enough to supply the mill for over 4

years. The main shaft is to be sunk to 4000

feet. Formerly the coolies descended to work

by aid of ladders, and if this obsolete form of

ingressand egress had been maintained aperiod

of 5 hours daily would have been consumed in

going to and from work. Now the manager

can go from the bottom of the mine, at 3177

feet vertical (or 5000 feet on the dip of the

lode) to his office in 3 minutes! It takes lon-

ger to go from the street to the fifth storey of

a London office-building, but that is only be-

cause our people are more progressive at the

mine than in the City.

The Mysore has now yielded £"14,370,720

in gold and ^7,000,000 in dividends. This is

a fine showing, having regard to the relative

inefficiency of the labour, which is, we believe,

the worst of any employed in the big mines of

the world. No less than 8500 workers are

employed by the Mysore Company to extract
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as pei annum ; thai is, the average

duty of the emploj nly about 35 tons

pei annum. At I ico, it is 100 I

On the Kami it is I 20 ions.

The sectional drawing exhibited at the mi

in*; served to show the distribution ol the

I indicated how conservatively this

mine has been exploited; in the central work-

ings tm stopin ii done on any of the

15 deeper levels, although these all penetrate

good ground. Indeed, the deepest workings

generally make a good showing. The question

then arises: what i- likely to be the life of this

mine ;
It is not a youngster, but it gives ii"

signs of proximate exhaustion. However, it

will be remembered that even Methuselah

died. Although a man may be vigorous at 50

years of age, we do not anticipate that he will

retain his capacity for another half-century.

One of the shareholders—and the meeting was

remarkable forthe numberof obviously veteran

mining men among the shareholders-said

that it was not unreasonable to suppose that

the Mysore mine had a life of 20 years ahead

of it; and if this proved so, the shareholders

would get their capital back and a consistent

dividend of about 6i %. Let us see. In 20

years the further output would be about

6,000,000 tons, involving a deepening of the

mine, at 200 feet per annum, to about 9000

feet, on the dip of the lode, and the continued

persistence of the orebodies to that depth.

This appears like counting on improbabilities.

To revert to our simile, the Mysore is like a

vigorous man of 50 ; he may, like Gladstone,

be still mentally powerful and efficient at 70;

but he is not likely to be attending to business

at 100 years of age. The Mysore shares stand

at £b\\ at the present time the yield is 125 %
on each 10s. share, so that the return is about

12%. To secure fhe return of his capital and

6i% upon it, the shareholder expects a continu-

ance of the present rate of output for 14 years.

This expectation of life is too high. It is con-

trary to experience.

AnRlo-Continental.

Oiu readers may be forgiven foi feeling

weary "i t li r- story <>i the Jemaa fiasco; we

are weai y <>f it out oi il wai , and still

is, .in epi !

: ill. iicd to undermine publii

dence in mining administration. Vet w<

revert to the subject, feeling strongly that out

of this dii may extract sum.

ul lessons, i
i ffairs sei ve at

a warning, they will be repeated. We dei in

t<> prevent a repetition.

At the annual meeting, the chairman, Mr.

W. I'. Turner, gave a summary ol events, be-

ginning with the wild telegrams about tin

richness ol th( [emaa lode and ending witl

final abandonment of that part of the i

party's enterprise. We shall not question the

chairman's good faith, but we must question

his good sense as a managing director. He

should have known that the local manager,

who sent the excited cablegrams, was not

qualified, by training or experience, to pas

judgment on a matter involving millions ster-

ling. We understand that the local managei

was recommended to the company as a pros

pector, with all the limitations obviously in-

volved. Again, what reason was there to be-

lieve that the next manager, who also sent

misleading reports, was qualified to express

an opinion on a tin deposit ? He had had a

long experience on the West Coast " says the

Chairman. What kind of experience ? In any

case, experience in gold mining does not quah

fy a man to act as an expert in tin mining.

Mr. Turner ought to have known this, and so

ought Mr. Kdmund Davis, who stood at his

elbow. Any experienced mining engineer

could have warned these gentlemen that

grams couched in such terms as those received

at that time, from men without special quali-

fication to appraise a tin deposit, were not

trustworthy. Surely they must have discussed

it with some experienced engineer of their ai

quaintance. Was not the advice of Mr. \\

K. Kumbold available ? When was Mr. Rum-
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bold drawn into the affair? It is proper to

ask as to when he was first retained, and as to

whether he was not consulted informally even

before he was formally retained to act as con-

sulting engineer. Sagacious directors have a

way of getting hints even from engineer friends

not on their staff. Did Mr. Rumbold visit the

Jemaa in February 1912 before he became the

company's consulting engineer ? He sailed, it

is true, on his second journey in July, when

he had been officially retained, but his re-

port was not published until October. The

delay was bad enough, but the shareholders

and the public, which, like ourselves, has rea-

son to believe Mr. Rumbold to be a real ex-

pert in tin mining, are entitled to know when

he was first consulted by Messrs. Turner and

Davis, and whether he did not then express

disbelief in the wild telegrams sent from Ni-

geria in December, March, and April. In

justice to Mr. Rumbold, this question ought

to be answered, preferably by the chairman.

If not by him, then by Mr. Rumbold himself.

And, again, what is Mr. Rumbold's opinion

of the Naraguta Extended ? The chairman

makes no reference to an opinion by him, but

surely the directors must have asked their one

trustworthy technical advisor to inspect the

Naraguta Extended, if for nothing else, to pre-

vent a repetition of the Jemaa disappoint

ment.

The Jemaa affair, like some other costly

blunders in Nigeria, was caused by the en-

gagement of men insufficiently experienced

in tin mining and the inflation of shares con-

sequent on their sanguine reports. The num-

ber of engineers now in Nigeria qualified to

express judgment on an important tin enter-

prise can be counted on the fingers of one

hand. If directors engage older men without

special experience in tin mining, and label

them experts, or if they engage youngsters

without general experience, and label them

eminent engineers, then they must expect

trouble, and when the trouble comes they must

take the blame. That is one lesson. The

other is that delay in the publication of re-

ports, conjoined to such annoyance as Lord

Harris expressed over the first independent

and reliable report sent on the Jemaa, namely,

that Mr. C. H. Wray, is calculated to under-

mine public confidence. It is the duty of

directors, who, we insist, are not privileged

speculators but trustees for the shareholders,

to engage and to know how to engage compe-

tent engineers and then to publish their reports

without delay. That is the moral of the whole

disgraceful story of the Jemaa.

Prior Information.

Among the points arising from the Attorney

General's speculation in American Marconi

shares was the question as to whether the deal

was prompted by access to information not

generally known to the public at the time.

This would be considered an advantage. It

is generally supposed that if a purchase be

made on the basis of data generally available,

no immediate rise is likely, for the facts will

have been discounted ; it is assumed that if

everybody bought shares on the same plane of

information, the opportunity to make money

would be greatly diminished ; in other words,

the difference in the intelligence of speculators

is supposed to be not so great as to give the

more intelligent an advantage equal to that

accruing from priority of information. Hence

most people consider it highly important not

only to be well informed concerning causes

affecting the valuation of shares, but to be in-

formed before other people. The early bird,

they argue, catches the worm. Those in the

know are the birds and those in the dark are

the worms.

On the other hand, there be wise men in

the City who say that the combination of early

information and banking facilities is a sure

road to ruin. The argument is that informa-

tion prompting hasty action, and taken with-

out weighing its bearing upon other facts, is
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likely to lead i" blundering. I hese knowing

who sil back and dig. st facts leisurely,

"..il it pays bettei l<> em isagc .1 linani i;il

tion thoughtfully than to rush to the tele

as a tip is given. * M the 80

men who won a fortune during the West Aus

tralian boom, only one or two are rich today.

Many ma monej by subsidizing sub-

ordinates in mines and getting early news ol

i i de\ 1 1 ipments I tut this sn n

ncss to be informed was thru undoing. I

isolated facts. I'hey failed to appreciate the

interplay of the many factors determining the

value of a mine. A cross cut may break into

rich ore on a lower level, but the fust sample

may be misleading or the orebody maj prove

mall extent ; and even if it is all that was

to be expected, it may be that the price of the

shares already discounts this discovery and a

tew others like it. In othei words, the opera-

tor clever enough to obtain prior information

is apt to gi i 'H at hall i i h k. Obviously then

the successful man will be he who gets early

information and is able to appreciate its proper

ificance.

Another consideration must be mentioned.

Is the purchase of shares for a quick turn, a

short holding, or a long possession ? In other

words, is it a gamble, a speculation, or an in-

vestment ? Time may not be the only factor

of differentiation between these three modes

of share-dealing, but it is the most obvious.

Early information may enable the buyer or

seller to make a turn before the news is gener-

ally divulged, and if the dealer gets out at the

moment of excitement caused by the publica-

tion of important news, he may make money,

quite apart from the real significance of the

news. But he plays a dangerous game and

needs to be extremely agile. Among the traps

lying in wait for' the unwary is the manipula-

tion of the share-market. The intrinsic value

of a mining share is one thing, the selling

value of the share is another: and the two

may diverge widely. To the man who specu-

lates, that is, u ho does not buy foi a lex k up, u

makes all the differenci a: to whal view the

market takes. It bei omei more impoi tanl

foi him to know who is buying and who ii

selling than whethei a particulai drift 01 B

given winze is looking well. Share risi when

are more buyers than seller: . they fall

when the selling outweigh the buying, (»i

ne buyei i u sellei may be- so \ ig u

as to equal a multitude, bul the idea is the,

namely, the law ol upply and demand.

Phis law may be given a fi< titious operation

by bull and bear tai 1 1
< s, and it may be con

I used by a company selling to one of its

' pups.' as has been done often in the Rhodi

sian department. Hence arise sundry condi

ii ii. interfering with the value of correct in-

formation and rendering illusive even the cor-

recl inference from that information. How-

ever, one fact is plain : since priority of in-

formation is important, it is desirable, for the

sake of fair play, that those wdio act as chan-

nels of news shall not deal in shares. This

applies to all public officials, and especially to

the directors of mines, to whom unusual facili-

ties are afforded for learning the progress of

developments and explorations at the earliest

moment. The annoyance felt by the man in

the street when it is even surmised that a

Cabinet Minister has taken advantage of his

official position, wholly unwarranted as it was

in the case of Sir Rufus Isaacs, is as nothing

compared to the irritation of a shareholder who

has cause to think that any one of his direc-

tors is using his official position to facilitate

ulation in the shares of a company in

Ii he is a trustee for all the shareholders.

To do so, is an abuse of trust : for it must be

obvious that shareholders do not elect direc-

tors in order to give the latter the chance to

become privileged speculators. Mining is

speculative. The distribution of ore in rocks

is uncertain, and the extraction of the ore is

dependent upon economic conditions of a high-

ly variable character. But the speculative
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feature of joint-stock mining becomes enor-

mously intensified by the fact that news from

the mine passes through the hands of persons

who may be themselves dealing in the shares.

This, more than any natural or economic con-

dition, tends to increase the danger of dealing

in mining shares. To play with dice is risky ;

to play with loaded dice is more risky. When

the public can feel assured that directors in

general, as now a few in particular, are not

asking them to play the game under the handi-

cap of belated information, then the public

will have reason to regard mining as less

speculative than a sitting at the tables of

Monte Carlo.

The Institution of Mining and

Metallurgy.

The presidential address of Mr. Bedford

McNeill was a notable utterance. The min-

ing profession in London is to be congratu-

lated on a titulary chief so earnest of purpose

and so sagacious of speech. We happen to

know that he has also a store of that Attic

salt without which human affairs so easily

lose their savour, so the members of the In-

stitution of Mining & Metallurgy may look

forward to his year of office with pleasurable

anticipation. The new president got in touch

with realities at the very start of his address.

Mining is necessarily speculative. Of course

it is, and from this essential condition spring

its vicissitudes and its romance, its weakness

and its strength as a means of making money.

The association between mining and capital

is inevitable ; the mining engineer is the link.

On that link depends the whole chain of con-

sequences. If the mining engineer is not

trustworthy, then the mining operations per-

formed under his advice are only a means of

squandering money that might be more use-

fully employed in producing potatoes. In

order that the public may know who is likely

to be trustworthy, the profession must be or-

ganized as other liberal professions are. Thus

4—

3

Mr.' McNeill made interesting references to

the societies that regulate doctors, civil engi-

neers, architects, and geologists. In the case

of these, discipline is assisted by authority

given under a Royal Charter. Similar powers

are needed by the Institution. The president

said :

"
I hold no one should be permitted to

style himself a mining engineer, or to practise

as such, unless he is qualified to do so : and

of his qualifications for mining, other than

coal, this Institution ought to be the tribunal."

This puts it tersely. So long as properly

qualified'mining engineers are not members

of the Institution, its representative character

and authority are impaired. With equal truth

it may be said that so long as the Institution

cannot summarily expel those who are re-

creant to their responsibilities, it will fail as a

professional organization. In the interest of

the mining industry and in defence of the

public, it is desirable that the use of the de-

scriptive title ' mining engineer ' should be

regularized. When authority is accorded by

Royal Charter, it may be hoped that even

those already members will pay stricter heed

to their honourable obligations, and that like

the architects, who abstain from ownership in

the building materials and devices used in

their work, except by express consent of their

clients, so the mining engineers will exercise

scrupulous care not to impair their judgment,

and the consequent value of the advice given

to their clients, by participating in share

speculation, except by express consent of

those aforesaid clients. The President does

not overlook the obligations that go with the

charter, even if he referred mainly to those

that are financial. Larger quarters and a

bigger staff will be necessary. Undoubtedly

the advancement of technology is only one

—

we think a minor—function of a professional

society. Its major functions are to facilitate

personal acquaintance, to promote solidarity,

and to stiffen the moral backbone of the pro-

fession. All these may be furthered by the
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of a charter, with its concomitant in

authorit] onfidem e to ex

in usefuli

The Broken Hill Proprietary.

The entrance of this fam ius Vu ti ilian

j into the iu>n and steel industi y mai ks

an important epoch not only in the life of the

undertaking, but in the history ol Australian

mining and metallurgical development. The

time is therefore, opportune for a review ol

past achievements and of future intentions.

It gives us all the more pleasure to do this in

that the original discoverers and

always remained at the helm, and have tn

the development of their property as an indus-

trial enterprise, disdaining opportunities to ac-

quire sudden wealth by share manipulation.

While in earlier years some mistakes were

doubtless made in connection with technical

methods of development and beneficiation, it

would be wrong for us, from the point of view of

present knowledge in miningandmetallurgy,to

sit in judgment; and we may even go so far as to

say that it was the energy of the directors and

the staff that, in surmounting difficulties and

correcting old mistakes, contributed to this in-

creased knowledge and to the general advance-

ment in metallurgical practice. Of recent years

the board and management have shown rare

intelligence in the art of picking the right ad-

visors for each special occasion. In the first

place, the board did well, when appointing a

general manager in 1898, not to look for a

specialist in mining, metallurgy, or engineer-

ing, but an all-round man who understood

management, while also versed in technology,

and who was sufficiently broad-minded and

sagacious to delegate special duties to spe-

cialists and to seek advice in the best quarters

instead of depending solely on his own judg-

ment. That .Mr. G. D. Delprat has filled

these requirements there is no gainsaying.

Another notable feature of the policy of the

board has been to place final products on the

iii.ii ket, ii>. ii i to ay, ilver, 1( ad, md

irquii rd
|

mi.il., in- 1. -.id Ol

being content with selling silvei lead bullion

and in intrate, as is th i at mosl

of the othi en Hill. Vnd not

onlj 1 1, but i Ih-ii i" ilicy has been i sate

theii own markel instead ol relying on metal

broki I ol theii produi ts. If

the i mpany has a fault, thai fault is aloof-

ness. Metallurgical practice is not discussed

as freely as many people would like, and con-

joint action is do! taken with its neighbours

in labourand other sociological problems. 1 Jut

such an attitude is almost unavoidable where

there is competition in the sale of prod

and in the supply ol labour.

The first record of the ridge known as Bro-

ken Hill is found in Captain Charles Stmt's

\. mative of an Expedition into Central Aus-

tralia,' published in 1844. He describes it as

remarkable and perfectly isolated, 350 yards

long and 150 feet high, consisting of slaty

ferruginous rock covered with broken masses

of iron ore. The country was at that time,

and subsequently, occupied by squatters, that

is to say, sheep and cattle herders, and it was

not until a discovery of gold in 1867 was re-

ported to have been made on the Harrier

Range that the search for minerals became a

regular occupation. Thegolddiscovery proved

to be of no importance. Argentiferous galena

was found in 1876 at Thackeringa, 20 miles

southwest of Broken Hill, and about the same

time gold was found at Mount Brown, 150

miles to the north. In 1883 rich argentiferous

ore was found at Silverton, Apollyon Valley,

and the Pinnacles. Lumps of chloride of sil-

ver and chloro-bromide of silver were also

found in many places. Later in 1883 Charles

Rasp, one of the ' boundary riders ' or ' cow-

boys ' at the Mount Gipps 'cattle station,'

when inspecting the iron cap of Broken Hill,

came to the conclusion that he had found a

tin mine, and with David James and James

Poole applied for a mineral lease covering the
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ground now known as Block 12. The man-

ager of the station, George McCulloch, be-

came interested in the discovery, and Blocks

13, 14, 15, were immediately pegged, and

shortly afterward Blocks 10 and 11 to the

south and Block 16 to the north. Mr. McCul-

loch formed a small syndicate among the sta-

tion employees, including, besides those al-

ready mentioned, Philip Charley, George

to the public for the purpose of raising ade-

quate working capital. The prospectus con-

tains the names of many men still connected

with the enterprise ; Messrs. Harvey Patter-

son, Bowes Kelly, and William Jameson,

among the directors, while Messrs. W. A. and

T. S. Horn, the brokers, acted in the capacity

of financial advisors. Smelting commenced

in 1886, but the operations were far from sue-

.A U
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quired by the British Broken Mill company.

By these transactions the shareholders in the

rietary received substantial payment in

cash and shai

We have not space to describe m an\ ,le

tail the geology of the distrii t and the nature

.•i the ore deposit. Briefly, however, we maj

say that the capping consisted of oxides "I

iron and manganese, extending in some in-

stances to a depth of 300 feet. Underneath

the iron came a zone of lead carbonate inter-

spersed with masses of kaolin. The character

of the lode varied greatly according to the

presence of halogen salts of silver and of dry

silicious ore. In addition to smelting, leach-

ing and amalgamation were applied, the Foi

mer for the treatment of concentration pro-

ducts consisting of halogen salts, and the lat-

ter for the kaolin and silicious ores. Below

the oxidized zone came the sulphides, and once

more a new scheme of treatment had to be

evolved, for the sulphides were so intimately

mixed that ordinary water concentration was

useless. Many smelting and leaching pro-

cesses were invented and tried about 15 years

ago, with the object of extracting all three

metals, lead, zinc, and silver, from the com-

plex sulphides ; but none proved satisfactory.

Then water concentration was tried once more,

with the object of securing as much of the

lead and silver as possible in a form suitable

for the lead furnace. Six years ago, flotation

came to the rescue of the zinc tailing, and

made it possible to produce a material treat-

able for its zinc content. The final problem

for Mr. Delprat and his colleagues was the

establishment of a zinc-distilling plant. This

was completed last year, and would be fully

employed if only the labour-supply were ade-

quate.

This brings the history of the Broken Hill

Proprietary down to the present day. It re-

mains to outline the new iron and steel ven-

ture. For some years the necessary iron flux

for the lead furnaces has been drawn from the

I ion Km '1' and Iron Monan li depi isiti situ

ated 15 miles from Spencei gull opposite to

Port Pirie. I '
i i 00,000 tons ol thii on

a\ eraging 68 metal ba been usi d for that

pui pose. These iron ore depo il an so ex

i i
,• and ol so high a quality that two years

ago it was decided to investigate the advis

ability o( employing them in the tnanufai tun

of iron and steel. At the present tune lili

done in tin production of iron in Australia,

the Lithgow works in New South Wales be-

ing the solitary repre i ntative "I a gn al in

dustry, and over hall a million tons of iron

and steel in various forms is imported every

year. The advice of Mr. David Baker, of

Philadelphia, was sought, and he has elabor-

ated a comprehensive scheme based on a daily

production of 350 tons of pig iron, with basic

open-hearth steel furnaces, rolling-mills for

steel rails, and by-product coke-ovens. The

site of the new works is Newcastle, in the

heart of the most important coalfield of \

tralia, and the coke-ovens are to be erected

there also. At present the supply of coke for

the Port Pirie smelter comes from the com-

pany's ovens at Bellambi, between Sydney

and Port Kembla. These will probably be

dismantled later. The supply of limestone

flux will come from quarries on Wardang

island, in Spencer gulf, not far from Wallaroo.

The boring operations at Iron Knob have dis-

closed immense ore reserves. The two hills

rise to 350 feet and 600 feet, respectively,

above the plain, and consist practically of

solid ore. The outcrop extends for 6000 feet.

Mining is done by open quarry, and the ore is

sent by a tramway, 33 miles long, to the jetty

at Hummocky Point. Space forbids a refer-

ence to other interesting features. We have

touched only a tithe of the many incidents that

have combined to give distinction to a great

enterprise. The plans for the future promise

to perpetuate the activities of the company

for an indefinite period, and to continue a re-

cord of high aim and worthy achievement.



SPECIAL CORRESPONDENCE
News from our own Correspondents at the principal mining centres

GLOBE, ARIZONA.
Arizona.—The leadership in copper pro-

duction in the United States has for some
years belonged to Arizona, that state yielding

a total of 306,141,5381b. in 1911. It seems
likely to hold the premier position indefinitely,

if present tendencies in the development of the

industry can be accepted at their apparent im-

port. Montana, Michigan, Utah, and Nevada,
the other principal states yielding copper, de-

rive their importance from a single large dis-

trict each, though western Nevada is beginn-

ing to yield a considerable amount to add to

the output of the Ely district. Arizona has

no less than five important productive dis-

tricts, with several others of lesser importance.

Clifton -Morenci is perhaps best known in

England because of the activities of the Ari-

zona Copper Co., which is owned by Edin-

burgh interests, and has operated steadily for

the past three decades. But in the same dis-

trict the Detroit and the Shannon copper com-
panies are both important producers. The
former is one of the numerous properties of

Phelps, Dodge & Co., and the latter, now con-

trolled by N. L. Amster, is, after having

passed through many vicissitudes, on the eve

of paying dividends. The managerial policy

of the Arizona Copper Co. has been for years

exceedingly conservative, and the smelter has

steadily produced dividends with antiquated

equipment huddled upon a constricted site.

Under the management of Norman Car-

michael, and on the advice of L. D. Ricketts,

consulting engineer to the company, a more
expansive policy has recently been adopted :

the construction of a million-dollar smelting

plant, a mile below the present one and on a

more roomy site, is well advanced, and the

1500-ton concentrating plant at Morenci is

being remodelled, and its capacity doubled,

under the direction of David Cole, who has

done remarkably good work at Cananea.
Bisbee.—The most important district in

Arizona is Bisbee, in the southeastern part of

the state, where the Copper Queen, another

Phelps- Dodge company, has been carrying on
successful work for many years, and is now
mining and smelting at its plant at Douglas
about 2000 tons daily of direct smelting ore.

The tonnage handled at the Douglas plant

reaches 3000 tons daily, however, for the con-

centrate from the company's mines at Naco-
zari (about 200 tons per day), some silicious

ore from Globe, and a variety of custom ore

is smelted as well. A less well-known com-
pany, but one that bids fair to rival the Cop-
per Queen, is the Calumet & Arizona, which,

with limited smelting equipment at Douglas,

has made profits amounting to $19,000,000 in

the past 1 1 years. This company has re-

cently affiliated with itself the Pittsburg &
Lake Superior, and now controls a large area

that promises to be exceedingly productive of

/
/-}



rill MIMN(. MAGAZIN1

daily 3000 tons "i • '!< averaging ' ' i op
making a .- ing. The 1 oni entrate,

which contains about 55% copper, and is .ill

than 10 mesh, is shipped t.- ("an. me. 1 foi

smelting, as the Old Dominion plant at Globe
is unprovided with re\ ei beratoi y fui nai es and

rdingly unable to treat su< li finely-di\ ided

matei ial advantageously. The Miami, a< • ord

ing to u-- latest annual report, ba

tons ntaining .' \« 1 developed

in itsproperty. The Inspiration Consolidated,

which has developed I is oi

1 ipper ore,

lucing, the design of plant await-

ing the outcome of the experiments with the

Minerals Separation process. A 10 ton ex-

mental plant has been in operation for

some weeks, and the results are being care-

fully watched by the managers of all the im

portant properties in Ari ona, who hope to

find in it a remedy for the heavy losses in con-

centration of low-grade ores, which are becom-
ing more and more important as the mainstay

of future production. Experimental work is

still continuing, and no disclosure of results

has yet been made. If the Minerals Separa-

tion process is finally adopted, a large plant

will be built and the Inspiration will quickly

become a big producer, for development work

in the mine is well advanced. With the In-

spiration has recently been joined the Live

Oak, another important property. The Key-
stone, which lies betw-een them, has also a

considerable tonnage of developed ore. Thus
the Miami-Inspiration portion of the Globe
district may be expected to overshadow the

older portion, near the town of Globe. Here
the Old Dominion operates its mine and smel-

ter, treating both lump ore and concentrate

from its 500 ton mill in blast-furnaces. This

company also handles the ore of the United

Globe, which almost surrounds the Old Do-
minion, and though both properties are con-

trolled by Phelps, Dodge & Co., their books

are kept separately, since the United Globe

has been the bone of contention in protracted

litigation. The Arizona Commercial owns a

good deal of adjoining ground, and has re-

cently purchased more. This company has

had an unhappy history, but is now doing

some well directed development work, and

promises better for the future.

Ray.—A short distance south of Miami.

across the Pinal mountains, is the Ray dis-

trict, where an English company for a num-
ber of years unsuccessfully endeavoured to

find enough high-grade ore to permit working

by former methods. Now the Ray Consoli-

dated Coppei * o. has developed, In drilling

and di h ing, nearl oi ore

1 an ying ppei . and has mi ire rei ently

taken ovei the Ray Central, which had di

veloped about 500,000 toi

pei . The mine is produi nig about 6500
t( >n pei day, w hi< h is all l" ing treated in the

mill at llavden, (in the Gila river, I be mill

has a • apai Hv ol al 11 tons per day,

but work at the mine 1-. nol vet in lull suing
to furnish that tonnage, mining having only

hi two ve.n igo 1 lie ..I, is 1 mi' entrated

about l'i ton mi" • ne, yielding .1 1 1
'in entrate

"I
'.'" copper, and the recovery has I

gradually imp] nl it nowis about "
The property is undei the same control and

management as the Utah Coppi 1 < 0., and the

methods followed are essentially similar, ex

that all the ore is extracted by under-

ground mining, using shrinkage Stopes and
caving the intermediate pillai s. The 1 oncen-

trate is smelted in an adjoining reverberatory

smelting plant, owned and operated by the

American Smelter Securities Co.

The United Verde mine is the print ipal

producer in Yavapai county. The Consult

dated Arizona, which operates a mine and
smelter at Humboldt, has not done much re-

cently. This is the high-grade district of

Arizona, as the ore smelted in 1911 had an

average value of nearly $27 per ton. The
Tinted Verde has a new smelting plant, de-

signed by L. D. Ricketts and constructed by
Repath & McGregor, in course of construc-

tion, and here, as elsewhere in Arizona, the

copper output will tend to increase, though
the increased tonnage treated will doubtless

be partly balanced by the decreasing grade of

the ore.

JOHANNESBURG.
Chamber of Mines.—At the annual meet-

ing Mr. M. G. Elkan, the retiring president,

gave a full account of the progress of the min-

ing industry of 1912. The more interesting

points may be summarized as follows : In the

gold mines the death rate from accidents af-

fecting white employees was 2'1 7 per thousand

as against 3'57 in 1911. Of the total gold

output 63% was absorbed by working costs,

by dividends, and 14?., by profits tax, capi-

tal expenditure, interest, and redemption of

loans. The average price obtained by coal

producers was only 4s. 4'8d. per ton as against

4s. 8'4d. in 1911. 247,477 natives were sup-

plied during the year, an increase of 38,619,

or 18*5%, over 1911. At the end of 1911 the

mines had 65'8% of their total complement
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and at the end of 1912 this had risen to 84'6%.

By the end of March 1914, the combined ca-

pacity of the Victoria Falls &Transvaal Power
Co. and the Rand Mines Power Supply Co.

will be 140,000 k.w. of electric plant and

61,500 k.w. of air-compressing plant. The
total gold imported into India in 1912 is esti-

mated to ha\e amounted to ^"25,000,000, or a

rate of increase greater than the rate of in-

crease in the world's gold production ; there

is, therefore, still every necessity for augment-

ing the gold output. A plentiful supply of

gold, other things being equal, means brisk

trade and high prices, but great as is the evil

of too rapidly rising prices, a scarcity of gold,

falling prices and poor trade would be ir finitely

worse. Important, therefore, as the mainten-

ground employees are appalling, and it is prob-

ably no exaggeration to say that on average

the whole personnel of the underground white

labour of every mine changes twice each year,

while there are cases on record where the

number of changes is such that every four

months an entirely new set of men have to run

the property.

Mr. Elkan was flattering to the Rand in

showing how important to the welfare of the

world is the golden stream that flows from it;

but he was a little unkind in leading the pub-

lic to infer that the source of the present social

unrest, due mainly to higher prices and con-

sequent increased cost of living, is to be sought

in the gold mines of the Ridge of White
Waters. The most common explanation of

J H A NNES8UI

THE WESTERN PORTION OF THE SAND.

ance and increase of the gold output of the

Rand is to the people of South Africa, it is

beyond that a vital factor in the progress of

the whole civilized world. The board ap-

pointed under the Miners' Phthisis Act of 1912

has since the date of its appointment, August

1, 1912, up to January 31, 1913, dealt with

1653 applications, and there remained 783 ap-

plications awaiting investigation. In respect

of the 1653 cases, applicants have been award-

ed ^453,626, of which payments totalled

/"171.180. Financial circles are greatly con-

cerned by the ever-increasing demand made
on the mines by legislation, and the limit in

that direction which the industry can bear has

now been reached. The changes taking place

on everv mine in the personnel of its under-

the rise in prices is the increase in the sup-

plies of gold, or as economists call it, the
' quantity theory of money.' This theory,

which was propounded by Ricardo and popu-

larized by John Stuart Mill, has been both

supported and opposed by economists. Irving

Fisher, for instance, rehabilitates the theory

in his ' Purchasing Power of Money,' and

J. L. Laughlin strenuously opposes it in his
' Principles of Money '

; moreover, the chart

of wholesale prices and the world's production

of gold in W. T. Layton's ' Introduction to

the Study of Prices ' clearly shows that for

relatively long periods there has been no con-

formity of the general trend of price fluctua-

tion with gold production. Besides the in-

crease in gold, there are many other factors to
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onsidered. ro mention only a Few Fast

emission of credit-money, trusts and combines,

strikes, growth ol population, rise in land

values, cost ol armaments, revenue and so< ial

taxation, and the growing tenden< y t" luxuri-

ous living. As Mi. Elkan is in a position to

know, one cannot ci iticize lus use of the word

'appalling' in connection with the cea

changing of employees, but one wonders il

such an extraordinary state of things is either

desirable or necessary. Certainly there does

not seem to be much advantage in the prai

tu e from .1 monetary point of view, as it has

been estimated that every 1 b inge means an

average loss of .£10 to a company. The
figures given for the huge electric plant which

will be running next year point to the elimin-

ation of a picturesque feature, the smoke-

stacks : and signs are not wanting that Rand
students of engineering will in another decade

only have as models for study in steam-engine

practice the locomotives that pull the trains

out of Park Station. The president-elect for

1913 is Mr. John Munro, the local representa-

tive of the Barnato interests.

Mine subsidence has gained some noto-

riety lately by holding up the traffic on the

Geldenhuis-Simmer section of the railway,

some seven miles east of Johannesburg. From
8 p.m. on February 28 to noon the next day,

residents on the Geldenhuis Estate and ad-

joining properties were treated to a lively suc-

cession of rumblings and earth -tremors, which

indicated the collapse of old workings under-

neath. The caving caused a subsidence of

about one foot along a stretch of three hun-

dred yards of the permanent way, and it also

disturbed the Main Reef road, which at this

point is some two hundred yards north of the

line and nearer the centre of disturbance.

Numerouscracksand fissures were also notice-

able all over the affected area. The incon-

venience caused was not very great, as the

southern coal line was requisitioned, and the

track was soon re-ballasted up to its old level.

The occurrence is interesting, as it shows that

the ' angle of fracture ' swung much farther

toward the dip than is usual. The bounding

line of dislocation of overlying strata gener-

allv lies half-way between a vertical and a

normal drawn from the point of collapse, but

in this case it inclined toward the dip even

beyond the normal. For this reason, although

the worked-out stopes vertically under the

line were all sand-filled or packed long ago,

according to regulation requirements, it still,

owing to the effect of ' draw,' suffered damage
from caving, which took place a long way

from a laterally. Hie mining regulations are

ims. ientifii in i, pe< 1 ..1 thru pi.n 1 ions foi

protecting the surfai e, as they stipulate only

foi suppi 11 1 v ei ti( ally undei neath, and do not

call for support a a protection against 'draw.'

This extra packing t" the use is, however,

si art 1 lv worth insisting upon at this stage of

Eland' histoi y,as important surface works

are in danger in such few places, and as in

most of these areas settlement has already

taken place. Fxpenem e with tins particular

stratum has shown that cavings occurring at

depths over 1000 ft. are not likely to alfeet the

surface to any material extent.

Premier Diamond.—The annual meeting

of this company, which was held in February,

was rendered interesting by the explanatory

eloquence of the retiring commercial manag-

ing director, Mr. A. Wagner, who presided.

He averred that he had been forced to resign,

and he subjected the firm of Barnato Bros, to

a severe criticism in connection therewith.

He characterized the agitation for the repre-

sentation of French interests as "one of the

greatest farces this joyful community has ever

lived through," and he went on to show how
the group system of control annihilated every

lut of individuality, and how baneful was the

effect of direction by alternates for European

directors who never meant to assume the re-

sponsibilities of their position on the spot. In

addition to his moving swan-song, which com-

pelled close attention, Mr. Wagner also gave

an exhaustive review of the genera! affairs of

the company. Mr. G. Imroth replied to the

criticisms directed against the procedure adop-

ted by Barnato Bros., by pointing out that the

firm held a very considerable portion of the

shares of the Premier company, and was,

therefore, entitled to seats on the board pro-

portionate in number to the shares held. He
stated that in the matter of the representation

desired by Mr. S. B. Joel, there had been no

inconsistency "but simply an evolution of

ideas, due entirely to changed circumstances."

The Premier Mine did very well in 1912,

owing to the increased scale of operations and

the steadily advancing price of diamonds.

9,707,098 loads were treated and 1,992,474

carats wererecovered of a value of £l,004,943.

The value per carat was £\. 0s. l'5d. ; and the

cost per carat, lis. 2'8d. The cost per load

was 2s. 4'8d. ; the value per load, 4s. l'6d.

;

and the profit per load, Is. 8'8d. The divi-

dends amounted to £"360,000 on a capital of

£"80,000. The yield of carats per load has

been persistently falling ever since the mine

started, but this has been counterbalanced by
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the lowering ol ( :osl due to the greatei quan
ntv of blue ground treated and by the 1" ttei

price now being obtained foi the gems. Costs,

however, must ine> itabl) rise .b the mine be

- deeper, and the price <>! diamonds, .tl

w.i\*. more 01 Irs-- .1 mattei ol caprice and

fashion, may sustain .1 setback when least

expected. It is difficult, therefore, to predict

to what level the p this wonderful un

det taking will use or fall as the years roll on.

At present the diamond market is booming,

shareholders are happy, and everything is

couleur de rose. It is perhaps significant that

at the De Beers annual meeting in Decembei
there was a marked absence of criti

cism in the references made by Mi, Francis

Oats to the Premier company, ami it was con-

sequently thought that a working agreement

had been entered into by these two powerful

diamond-prod als. This inference is

supported by the knowledge that the firm of

Barnato Bros, has now acquired a very

interest in the Premier in addition to its great

interests in the Diamond Syndicate, I )<• I leers,

and j
tein.

The diamond output of the South African

Union for 1912 was 5.071,882 carats, value
/"10,061,4V'. " All for the vanity of woman."

as Mr. Rhodes once remarked
—
"and for the

depravity of man '
" as a lady thoughtfully

added.

The Mine Managers' Association an-

nual meeting was the occasion of a valedic-

tory address by the president, Mr. K. C.

Warriner, the general manager of the Crown
Mines, which, though containing nothing re-

markahly novel, advanced at least one very

useful idea. He pointed out that a machine

boy on handle-work only makes 2s. per shift,

whereas a hammer-boy can easily drill 4*

inches and make 3s. per shift, and that it is

desirable to encourage the machine- boy by-

enabling him to earn as much as or more than

a hammer-boy, as in times of labour string-

ency one naturally relies upon machines to

save the situation. There is no doubt that

the hammer-boy has had something in the

nature of a soft snap ever since the goldfield

started, and that it is now about time for him

to take a back seat and give place to the more
indispensable adjunct of the big-mill policy,

the machine-boy. Even apart from this con-

sideration, the machine- boy has a much more

dangerous and generally a tougher time than

the hammer-boy, and he on this account alone

deserves a better reward than his more fav-

oured brother. Mr. Warriner's allusion to
" the most important feature of all being the

in. reased pun oi pei ation," is open to

gbtci 1 1 ii ism in \ iew i
.1 i he ab! tention

ol the Robinson group from the Native Laboui

Rei i intiii;: t oi poration and the eci sion ol

the Robinson and the ' entral Mining. Rand
Mines groups from that useful co-operative

the Mine.. I rials ' ommittee. There ii

no doubt, however, that the competition in

native re< ruiting is now only a bad memory,
thanks to the sanei idea ol unity more gem i

ally prevalent. Tin- pn idi nl further stati .1

that, owing to effective measun . dusl und< i

ground was now scarcely appreciable, and

that, consequently, new cases oi minei

phthisis should soon be of rare occurrence. It

is sincerely to he hoped thai thi g I news
will speedily he verified l>\ the ihsence of

obituary notices, whii h draw attention to the

phthisis danger, as parents still decline to be-

lieve that mining is a healthy trade, and they,

lore, appientui then hopefuls to other

ifcssions offering better chances oi enjoj

in" a serene old age. He also drew attention

to the indifference shown by indentured ap-

prentices to the facilities afforded by the

School of Mines to enable them to educate

themselves in the scientific principles of their

adopter! trades. It is common knowledge that

these youths are apt to have engagements else-

where when the hour of the evening class ar-

rives, but this evasion of duty is not peculiar

to South Africa; it causes more concern here

because of the advancing tide of competitive

coloured labour. Mr. Warriner, after comment-
ing on the increase of 8d. per ton in working

cost as compared with the cost in 191 1, paid

a deserved tribute to the sympathetic assist-

ance at all times rendered to the industry by

the government mining engineer, K. X. Kotze,

and concluded by drawing the attention oi

members to the bad attendances at the monthly

meetings. If he had interpolated a well-known

condemnatory modifier in front of the word
' had,' his expression of opinion would have

gained in force and lost none of its accuracy.

The new president of the association is A. E.

1 'avne, the manager of the Consolidated l.ang-

laagte Mines.

The Bellevue Tins, an obscure tin mine

in the bushveld. was the cause of one of those

ripples of sunshiny merriment which some-

times brighten the dull atmosphere of the

Union House of Assembly. The Minister of

Mines, Mr. Malan, in reply to a question con-

cerning the mine, said that the first prospectus

was registered in the office of the Registrar of

Companies, on November 19, I 9 1 1 , and that

this prospectus was subsequently withdrawn,
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and another company with practically the

same objects was registered on March 19,

1912, under an identical name as a private

company. The present prospectus was, it

was understood, marked ' private and con-

fidential,' and as such was not a prospectus

within the legal meaning of the expression.

As regards the value of the property from a

mineral point of view, at a recent visit by the

Inspector of Mines no signs of tin or of typi-

cal tin-bearing rock were to be seen in the

piles of samples or dumps. At the time of

the same inspection it was found that no work
had been done for a considerable period, and
access could not have been obtained to the

shaft. As regarded the number of persons

employed at the date of the inspection, there

was apparently one white man and one ioii-

faan, but the former was absent (laughter).

From the above crisp ministerial appraise-

ment the productive contingencies of this con-

cern should be easy to assess, and the amount
of prospective dividends to be earned on the

capital of ^8000 by the exploitation of the

lode should not be difficult to estimate. The
absence of signs of tin or of tin ore in the

piles of samples is a distinctly unfortunate de-

privation in view of the fact that the property

was floated for the purpose of winning that

metal.

The Geological Survey Report for 1911

fully maintains the high standard of its prede-

cessors. Both paper and type are good, and
the photographs, maps, and sections are clear,

artistic, and instructive ; the flimsy art-green

cover, however, might be improved upon, as

it soon falls to pieces unless the volume is

treated with more respect than it generally

gets in a workaday mining world. During
the year, 4588 square miles were surveyed,

and 3144 miles of geological boundaries were
traced. The field geologists covered 2268
miles by wagon and 9803 miles by riding,

driving, and walking.

The director, Mr. H. Kynaston, deals in his

report with the general scope of the work and
with recent developments in the tin districts ;

he also elucidates the geology of a portion of

the Rustenburg district. Mr. Mellor gives a

well reasoned reading of the geology of the

Lower Witwatersrand in the Central Rand,
and advances common - sense solutions for

various fiercely debated stratigraphical anoma-
lies. Dr. Humphrey deals with the geology

of the Pilandsberg, a mountainous area rich

in plutonic and effusive rocks ; he also gives a

brief account of a traverse through parts of

the Vryheid district and Zululand. The final

paper is a collaboration, edited by Mr. R. N.
Kotze, dealing with the coal resources of

South Africa. From it one learns that the

annual production reaches the insignificant

total of 7,000,000 tons, that the pit's-mouth

price is only about 5s., which is as low as any-

where in the world (the price in Great Britain

is 8s. 2d.) and that the present methods of ex-

ploitation permit of the winning of 55% of the

coal available ; the quality is very variable,

the percentage of ash being from 6 to 30%,
usually from 10 to 15%. The total coal re-

sources are estimated at 55,200,000,000 tons,

which is about one-third of the amount avail-

able in Great Britain, one-half that of Canada,
and three times that of France, Belgium, or

Russia. Coal in South Africa is practically

a drug on the market, and competition is keen
among producers. From the quantity avail-

able and the low cost of production, it would
seem that the potentialities of the country in

respect of fuel are immense, but it will be a

long time before they are realized. The Cura-

tor reports that increased interest was shown
in the museum collection and library by the

general public, especially by those connected

with mining and education ; a large number of

samples were submitted by the public, and
732 determinations of minerals and rock speci-

mens were made for them. In addition to

this volume, the price of which is 7s. 6d.,

various supplementary sheets of the geological

map of the Transvaal with short explanatory

memoirs were also published. The publica-

tions of this department are of great assistance

to mining engineers, geologists, and education-

ists, and they might even have their sphere

of usefulness greatly extended if the economic
features and possibilities of the districts sur-

veyed were given fuller prominence.

SAN FRANCISCO.
Interest in Alaska received a new impulse

when the Alaskan Railroad Commission filed

its report early in February. Coming as it did

so near adjournment of Congress, it was hardly

to be expected that any action would be taken

immediately. The report received favourable

attention from the President and in printed

form is now widely available. In the mean-
time Mr. Wilson has succeeded Mr. Taft in

the White House and strong efforts are being

made to induce him to include the matter

among those to be considered at the special

session of Congress to assemble in April.

Whether this be done or not, it is understood

that the new administration will make deter-

mined efforts to find a basis of settlement of
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various Vlaska questions. In brief, the Com
mission recommends the immediate building

of the railroad (I cl Chitina, the pre

sent U'i minus of I iei Ri\ ei & N
Westei n n ith Fail banksand the N ukon \ alley,

and with a branch to the Bering rivei coal

field: connect Seward with tlu- Kus-
kokwira valley and the Matanuska
It is estimated that these linescan be built foi

,
100 and will include 733 mile i I

track. Estimates foi alternative and supple-

mentary lines are also given, but the Com
mission < onsidei s these two as ol first imp >i I

ance. It is pointed out that if these roads be
built with private capital, allowing areturnof

the rates must necessarily be so high that

they will not effect the main thing to he accom-
plished, namely, the prompt development I

the country. If, on the other hand, public

money he used, at 3%, the estimated traffic will

be ample to pay the operating and lixedcharges

and still the rates may be made low enough to

stimulate industry. 1 1 is further shown that

under present conditions of transport it is im-

possible to do more than gouge out the richest

of the placers and to operate lode mines near
the coast. With railroads it is believed that

the country can be made as important and pro-

ductive as Scandinavia. There is strong popu-
lar prejudice in the United States against

government ownership of railroads and the out-

come will be uncertain, but in any event this

careful, scientific investigation of the actual

conditions obtaining, has done much to clarify

the situation.

Juneau in the meantime is the mecca of

those who look to big things in quartz mining.

The Alaska Juneau and Alaska Gold Mines
are making steady progress with their long

adits to the lodes in Silver Bow basin and are

also going ahead with their treatment-plants.

The Nugget creek power-plant has been com-
pleted and is furnishing power to the great

Treadwell mines across the channel, though
at this season reliance is mainly upon the ex-

cellent steam electric plant on Douglas island.

\ iummary of operation foi lanuary is given

below as representative ol the regulai work.

Quartz Mining is also active fai to the

noi ih at Fail banks. I n all, 16 i mall tamp
mills are now at work crushing i>re ranging in

value from $20 to$7 i pei ton. V- yel opera

dons are on a mall i ale, bul il nan .pen t and

fuel condition! i an be improved an important

indui trj eems likelj ti i be de\ eloped, rypti al

of rec en t mill lesults may be mentioned a bai

worth $480 from 19 tonsof ore from the Teddy
l\, with tailing losses estimated at $6 per ton;

a nm at the Newsboy mill <>n ore from the
'i ei [aard lease on Willow creek, showing the

same value ; a run in the same null on I lome-

Stake ore showing a value of $75 per tun and

anothei at the Chena mill on Kainbow ore,

showing a value of $20 to $30. These mills

are all small, consisting of 1 to 5 stamps, and
the veins are narrow. Development has not

generallly extended below 300 to 400 ft., but

the work of the winter is none the less felt to

be distinctly encouraging. J. L. Timmins is

promoting and proposes to erect a power plant

at Tatlaneka, if sufficient consumption is guar-

anteed. The plant, if built, will have a capa-

city of 10.0(10 kw., and, while using water-

power in summer, will burn coal in winter.

Abundance of water-power and coal make the

Tatlaneka a suitable site. The increasing

number of small mills and the large amount
of low-grade placer ground that could be

worked with cheap power and supplies would

seem to justify the erection of such a plant,

especially if the proposed government railroad

becomes a certainty.

Atlin, and indeed the whole Northwest, is

excited over reported discoveries of rich placer

ground in the Cassiar mountains east of Lake
Teslin. Few facts are yet at hand, but en-

thusiastic men on the ground are sending out

expensive telegrams about " pay-dirt running

S6 to the pan." A number of experienced

Klondyke and Alaska prospectors have out-

fitted and started for the district ; among
others George Carmack, discoverer of the

Results at the Treadwell Groi p fob [aw
Alaska Mexican. Alaska Treadwell

Stamps working ... 120 240 300
Ore crushed, tons 19.908 32. 6 is. 752
Concentrate saved, tons 396 596 774
Yield from amalgamation $16,787 S 80.7i<>

Yield from cyanidalion 18,646 76,005
Total realizable value ... 35.079 155,184
Average value per ton milled 180 2 19
Operating expenses 25,074 84,104
Construction expenses 1.436 4.049
Estimated net profit 8,567 '.7.030

Alaska United.



APRIL, 1913 263

Klondyke, who puts his faith again in ' Skoo-

kum Jim,' the Indian vouching for the find.

Dredging in the Yukon was profitable last

year according to the report of the Yukon

Gold Co. for the year ended December 31,

1912. The output of this concern was worth

§4,863,445, working costs were $2,142,029,

and operating profits $2,721,419. From these

profits were deducted royalties $692,995 ; am-

ortization and deferred charges $577,146, and

interest, general expenses, and examinations,

$378,686. The company suffered a misfor-

tune, however, when Dredge No. 1 on the

Lower Bonanza creek was blown up by dyna-

mite on February 24, at night. The charge

was placed on the deck about midships. The
explosion tore a hole about 8 by 20 ft. in the

deck, destroyed 12 frames, housing tables, and

save-all, but did comparatively little damage

to machinery. The hull filled and sank. On
pumping out the pond, only a small hole was

found in the bottom of the hull, and few main

timbers were injured. Abundant materials are

on hand for repairs, which have since been

started. It is expected that the dredge will be

ready to start operation with the rest of the

fleet. No motive for the act is known and

the perpetrator has not yet been discovered.

In California dredging interests have been

much disturbed by the proposal to restrict the

companies to working of ground that can be

shown to be non-agricultural in character.

This is felt to be especially unjust in view of

the large amount of good land ruined without

protest by other industries and even by the

farmers themselves. However, the amount of

land attacked by the bill is not great. There

are approximately 12,000 acresof land thought

to be suitable for dredging in the state, andonly

about 3500 acres of this could be classified as

agricultural. According to figures of the

California Development Board, there are

28,000,000 acres of arable land in the state,

and assuming 3500 acres as the area of such

land planned to be dredged, it will be seen that

this represents a minute fraction of the total

arable land. The distribution of this agricul-

tural land is approximately as follows : Butte

county, 632 acres; Yuba, 792; Sacramento,

1372; Placer, 530 (not entirely proved to be

dredging land) ; Trinity, 80 ; Stanislaus, 150;

total 3556. Nearly one-half of the total agri-

cultural land to be dredged is owned by one

company, the Natomas Consolidated of Cali-

fornia. This concern has, according to the

management, over $3,000,000 invested in

dredges, shops, and plant, aside from the in-

vestment in land. It employs nearly 400 men

in the operation and maintenance of itsdredges,

and produces about $2,000,000 yearly. The
company in its different operations employs a

total of 1500 men and has a yearly pay-roll of

about $1,200,000. It is at the same time en-

gaged in extensive land-reclamation schemes

and is, in fact, bringing into cultivation 40

acres for every one destroyed in dredging.

A Hydraulic Giant ut u-ur!, .

Dredging men elsewhere are having hard

luck in several ways. The Pato dredge in

Colombia went to the bottom in February, but

was little damaged and was only out of com-
mission a couple of weeks. The cause of the

accident has not been made known. In the

Philippines, starting of the Gumas dredge was
made a great function last autumn. It has

evidently been successful ; at least, the com-
pany has paid two monthly 10% dividends and

enough amalgam evidently formed on the tables

to attract thieves, since robbery of the dredge

was one of the most exciting of recent happen-

ings on the Paracale. Especial interest at-

taches to this boat, since it is the first Ameri-

can type dredge in the district and is working
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side by sidewiih several lightei iland

Interesting comparisons would seem

i. ["here are now- foui dred

ie Para* ale : two uretobe started in April

.p,-, ted to be built. Dungs

i bit quiet in the Islands now, but the

rado mill is reported to have cleaned up

i
' iiber.

Petroleum production in California i

tinues large but tuns evenlj . In Janu ny the

output was7,5i - >bl.,pra< ti« ally the;

astheyeai before. Thesurpluson Februarj

; mated at +7,557,000 bbl. Fi bruary

dividends amounted to $5 12,4 10. Land titles

are still unsettled and various suits between

rnment, Southern Pacific.and pri

nants are dragging through the coi

What the new administration may intend (also

what it may bi ,(
' 1|( ' way

i better oil-land law, is as yet unknown.

The Southern I
ind Santa Fe are to join

in building a pipe-line over Tehachapi pass to

relieve congestion on the railroad line, which

the two systems use jointly. General Petro-

leum has begun to receive oil for its new sys-

tem of pipe-lines. It is said that a new group

of oil-men is forming to rival the Associated

and General Petroleum. Among those given

as interested are John Martin, Ralph Arnold,

Frank L. Brown, W. G. Clark, and H. C.

Hoover. It goes without saying that such

men would be able to build up a big company

if they went at it in earnest, but no detailed

announcement of plans has yet been made. :

-

Quicksilver mining has attracted renewed

attention in the last ten years and there has

been a noticeable disposition to take hold of

new and old properties. Last year was not as

satisfactory to the industry as in 1911, the

average price being $41'58 per flask as against

58. None the less, quicksilver mining is

important and changes in the industry have

been marked. For many years the sale of

quicksilver in the United States was closely

controlled, but in 1911 the combination of pro-

ducers was broken up, with the unusual im-

mediate effect of an increase in price. The
succeeding decrease in 1912 has been felt

more particularly by the larger companies and

dissatisfaction is strong among stockholders

in the Quicksilver Mining Co., owning the

famous New Almaden mine near San Jose,

California. This mine has still the record for

the largest aggregate production in the United

States. At a stormy special meeting of the

stockholders held in New York, February 15,

the president of the company, Charles A.

Nones, was requested to resign and a com-

mittee ol the sto< kholders was appointed lo

examine the ai i ounts ol the i ompany and ap

e the propei ty. 1 his i ommittee is tore

poi i on Api il 8. Mr. V mes refused ton

and professes willingness to undergo mosl

rigid examination. He charged w ith specu

lating in the stoi k "I the i ompany and o

managing the property thai no one received

any return exi epl the iffii ers. Im i

dentally the fa< t « ped that the b
of the ( ompany are now in the hands i I the

I department of Ju ation, pre

sumably in connection with the anti trust pro

nous. As Mr. Nones was a prominenl

1. 1. lor in the old selling agency, the investiga-

tion is likely to determine the facts as to ugly

rumours that have lone been current to the

effei t that mercury belonging to outsiders was

only sold while pi kcs were low while that of

the insiders found a ready market when it was

high.

Colorado mining men and engineers have

an excitement all their own in a new discovery

of silver ore at Fagle. This is on the main

GL£f*t*'OOD

*>\
I
ROUTT

JflCKSOH

' loratlo.

line of the Denver & Rio Grande between

Leadville and Glenwood Springs and has been

passed and repassed by engineers and prospec-

tors. The explanation of the failure to find the

ore earlier lies as usual in the fact that the mode

of occurrence is new. The country rock is

sandstone, apparently the equivalent in age of

the vanadium-bearing sandstones of south-

western Colorado. The silver occurs at least

in part as chloride, but since 1% and over of

vanadium is present a new mineral is sus-

pected. The brown stains on the rock, now
known to mark the presence of silver, have

been taken for oil seepages. There are dia-

base dikes in the vicinity, but their relation to
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the ores has not been determined. .The whole

country is as yet heavily covered with snow,

which causes the sceptical to remark that such

is -usually the case when high-grade ore is

found. That a real discovery has been made,
however, seems certain. We can only hope
that it may prove, as is claimed in Colorado,

that a mining district is discovered in that

state every decade. There has also been a

discovery of rich gold ore nearPlatoro in Cone-
jos county. It is said the gold occurs as a tel-

luride, and visions of a second Cripple Creek
dance before the eyes of the men developing

" my lady's maid couldn't miss." The firing

began early each morning and a steady eight

hours' work was kept up, but at night it was
only occasionally that some battery, finding

the night long and monotonous, decided to en-

liven it with a few rounds. Although enough
ammunition was expended to exterminate a

nation, the number of dead probably does not

exceed 3000, and, without doubt, most of these

were non-combatants. The leadership of the

Federals was almost non - existent. The
soldiers rose from the streets cold and hungry

with evidently one idea : to shoot at something

AHTILLEHY IN THE STREET.

the find. Just how important it really is, is

not yet known.

MEXICO.
The Bombardment.—With a well armed

force strongly entrenched in the centre of

Mexico City and a large proportion of the

Mexican army from half-a-dozen points try-

ing to dislodge that force, the inhabitants have
had everything to complain of but dullness.

The effect of this most amazing affair, which
has at least established the precedent that a
city can be bombarded for eight days without

previous warning, is shown in the shattered

houses on a wide margin of the various lines

of fire. The artillery work of the Diaz party

was less comic than that of the Federals, who
only hit what they aimed at on occasions whsn

or somebody as long as their ammunition
lasted. As they were well supplied, the cart-

ridge cases in the streets were like autumn
leaves. The sharp - shooters on the roofs

allowed themselves occasional outbreaks of

humour such as sniping a woman or two, and
in one authenticated case, a child. One hero

used his country's powder on a fox-terrier,

who yelped and danced angrily as the bullets

cut the dust around him. On one morning a

troop of rurales rode in from the country and
wandered down thestreetsof the foreign colony.

Being asked to which side they belonged, the

leader said Quien sabe." At the end of the

street they were met with a blast of firing and

two of the men tumbled from their saddles.

The troop returned evidently grieved at their

unpopularity in that quarter and decided to
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camp where thej were. As the inhabit intskept

them supplied with food, the) treated the sm-
rounding uproai with indifference. There was
little dangei ol looting, as the i omponenl parts

were doing theii best to hide From
the st. 'ims of lead that swept the stn

wounded for the mi si part stayed where tb< \

fell; the dead, during the badly observed ai

mistices, were drem bed with kerosene and left

t> smoulder in the streets.

The death of Madero, Ins brother, and
the Vice President was inevitable shortly after

their capture ; and it was onlj a question as

to what excuse would be supplied. There
would have been no rest for the country had
Madno lived. Certain English newspapers
have been sentimental over the death ol these

. who have managed to steep the country
in blood and ruin, but pel haps if they under-

stood the meaning of the t( 1- grams that Madero
sent to the governors of various states when
he felt his enemies gaining, advising that the

\t> erican marines had landed in Vera Cruz,

they would have less regret. It meant a hint

to stir up the mob against the Americans, and
this would have included all foreigners. His
reputed noble ideals, which made him pardon
the lowest bandits, did not prevent him from
making a long list of men who were to die at

the first opportunity ; notably the patriotic and
disinterested De la Barra, who was forced to

take refuge in the British embassy. Now
that the country has a soldier for a President

and the heartfelt sympathy of the better class

is with the change of affairs, it can be said

that Mexico has gained a solution of its diffi-

culties. But of honour or glory, not a jot.

The Future.—There is still a lot of work
to do to convince the bandit element that their

game is played out. The state of Morelos is

to the fore again with bloodthirsty attacks,

and soldiers are being sent to see about it.

The state of Sonora is also up in arms, but

the people will find a sterner reception than

during the past two years, when they were
engaged with an army that was never in sym-
pathy with Madero. To every country its

own methods. It is possible that the bandits

may be recruited as rurales in the fashion of

Porfirio Diaz, and the leaders may get official

posts, instead of a decent gallows, but that

they will be quieted somehow is fairly certain.

The people have tried two years of the bless-

ings of liberty; they can now wipe up the

blood and go back to the only form of govern-

ment that suits them. To give the new
party justice, they may gradually improve on

the rigorous dictatorship of the elder Diaz.

This can be called the only good resulting

from Madero's overthrow >! the Diaz regime.

Bui .is s.tni Wellei saidol the scl Iboy who
learned the alphabet: "Is it worth going

through so nun h to learn so little ?
"

Prospects for Mining. Many people are

prophe: ving a boom in mining affairs. (
i a

sideling the long wait ol two years during

which capital has been warned from the

country, ii is not improbable that a revival

will ensue, now that theie is a good promise

of peace. Ii is reported that the La Blanca j

Anexas has been securing options cm mines in

the Pachuca district and taking advantage ol

the low terms asked during the troublous

times. This company lias taken up the option

on the Cinco Senores mine, which adjoins

then ground, and is now paying the purchase
price in monthly instalments of 10,000 pesos.

The mill will be increased to a capacity of

15,000 tons monthly. The Goerz Co. ol

Smith Africa is just finishing the installation

of a 30-stamp mill at the La Fe mine, near

the town of Xacatecas. This is expected to

commence crushing by the end of June. The
mine has an enormous tonnage of low-grade-

ore containing about 2% lead with some gold

and silver. The mill will have a capacity of

300 tons daily, and it is a good specimen of

the application of modern ideas to this class

of work. It is a steel frame throughout with

adobe walls, and can be considered fireproof.

Owing to the character of the ore, a system
of table concentration will be applied to elim-

inate the lead before cyanidation. The
new Paterson vats will be used instead of the

regular Pachuca. The Paterson is provided

withacentrifugal pump instead of compressed-
air agitation. In Chihuahua and Sinaloa

various small companies have been developing

under adverse circumstances during the past

year or two, and now that the horizon looks

brighter, it is probable that there may be some
good mines on the market in those states.

Taxco.—The Exploration Co., of London,
has lately taken an option on the Espiritu

Santo silver mine in the Taxco district,

Guerrero. [This statement is contradicted at

the head office in London. We are informed

that the Exploration Company intends to make
no furthercommitments in Mexico until it isap-

parent that law and order have been restored.

At present railway transport is paralysed.

—

EDITOR.] This is practically the oldest min-

ing district in Mexico, and the El Key adit,

which was driven to cut the vein system in

depth, is reported to have been started by
Herman Cortez. For more than 40 years the
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district has been delivered ovei to buscones,

who seai bed Foi high grade ore, and little

-\ stematii work h is been done, exi epl thai ol

tlu- raxco Mines ol Mexit o, a l ndi

cate whi< li de\ eloped some claims to the south

of the Espiritu Santo, but closed down a yeai

owing to revolutionarj troubles. Two
main veins on the latter property join al

lam points to form large lenses, the ore of

which has been fairly thoroughly stoped as far

as the old workers could go. 1 1 uge < bambers

are left without support, as the hard slate

stands well even after centuries of excavation.

The lower parts are packed with what was

then considered low grade material, or ore too

rebellious for ancient methods of treatment.

The reason given for the general abandonment

of the district is that the ore in depth had a

high zinc content, but it is believed that proper

development both above and below the pre-

sent lowest workings of the mine, would give

a large tonnage that could be cyanided after

concentrating the zinc or lead. Adjoining this

mine to the north is the Pedregal, the deepest

mine in the district and one that has also had

a famous past history. It is reported that re-

cent work of unwatering the shaft and explor-

ing the old workings has shown the ore to con-

tinue below and with little zinc content. Tests

on the Pedregal ore have shown a fairly high

consumption of cyanide. The mines are all

close to the town of Taxco, which is 20 miles

from the Cuernavaca branch of the National

railway.

TORONTO.
Porcupine.—The strike of miners, which

began in November last, is over, although

there are still a large number of men out, and

frequent affrays between the strikers and non-

unionists are reported. The official statement

of the Hollinger, sent out with the February

dividend cheques, was of a most reassuring

character, showing a new high record of pro-

duction, the output for the last two weeks be-

ing £65,005 and §59,313, respectively, as com-

pared with $51,769 for the week before the

strike. The results of underground develop-

ment have also been satisfactory. On the

300-ft. level two parallel drifts 35 ft. apart are

being run south, and the gold content of the

ore has been gradually increasing until it now
runs from $16 to $23 per ton. The Dome
will greatly enlarge its stamp capacity ; to

what extent will depend on further develop-

ment. Either 40 or 60 additional stamps will

be installed. The installation of the first slime-

press gives the present mill a crushing capa-

city Ol 4-50 tons !»'i dav.at win. li Kite "I
, , „,

sumption there is i evi a years' Bupply ol •<

,, ,;,,.,i. ["he i" i i
''in up has been made al

the M< I' nanej 5 stamp null, whi< h is now

earning $500 pei day treating 10 tons pei

st. imp. I'll'- .lull "ii tin- !00 it. levi I

opened up foi 600 it., pi." ti< allj all in ore. In

tin- south fai e there is a remai kably good

showing of 5 oi 6 ft. oi ore averaging $40 to

the ton. K. W. Steven on, managing direi

toi ol the Teai I Lake, report! a marked in

crease of gold in the v< in at tin- 600 ft. level,

a mill tesl ol 300 tons showing $35 pei ton.

I be shaft is being put down to the 1000 ft

level. It is hoped to have the mill of 250 ton

capacity, with equipment foi i yanide treal

ment, in operation by August I . Work at the

Jupiter, wIih h has been u ponded since the

Strike, has been resumed with a small force.

A use is being made from the 300-ft. to the

200-ft. level, and the shaft will be sunk to 500

ft. The Swastika stamp-mill has started oper-

ations with enough ore to keep it running for

18 months at least.

Cobalt.—Latterly there has been a great

increase in British investments in this dis-

trict, and several properties that were regarded

as being exhausted or of doubtful value have

been picked up by English syndicates. The

owners of many other mines or prospects have

been approached on behalf of British pur-

chasers. The success of the English com-

panies controlling the Cobalt Townsite and

the Casey Cobalt, both of which were regarded

aswell-nigh hopeless under the former owners,

has doubtless inspired this movement. The

last company to be taken over was the City

of Cobalt, for which the purchasing syndicate

paid 52| c. per share, but legal proceedings

have been set on foot by a shareholder to set

aside the sale. The La Rose has declared its

regular quarterly dividend of 2\%, but with

held the anticipated bonus of 2\%, which was

given last quarter. The February statement

showed ore production of 230,102 oz., valued

at SI 36,182, as against 219,977 oz. valued at

$134,724, in January. The cash balance on

hand at the end of the month was $1,425,836.

A strike of high-grade ore has been made on

the 1 15- ft. level of vein No. 8 on the Lawson
property. At the Nipissing a good ore-shoot

has been developed on the Little Silver vein,

one of the first to be worked in the camp,

about 75 ft. below the old open-cut. The new
low-grade mill is running to capacity, treating

over 200 tons per day. Ore of an estimated net

value of $200,738 was mined during February.

The regular quarterly dividend of 5% with a
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2\% bonus has been declared. The ore re-

serves of the McKinley-Darragh at the end of

1912 were estimated at 5,368,500 oz. Though
2,717,383 oz. was extracted during the year

the reserve is still within 200,000 oz. of the

previous year's estimate. The total net profits

for the year were $1,153,848. In addition to

the 3% quarterly dividend, a 7% bonus has been

declared. The Peterson Lake will sink a shaft

near the junction of Cart and Peterson lakes in

the conglomerate area, which has been but little

explored. The Penn-Canadian has cut the Big

Pete vein on the fifth level, where it shows 2

to 3 inches of high-grade ore, with mill stuff on

each side. This vein yielded well on the upper

levels. The Beaver mill is treating 100 tons

tions. The average value of the ore treated

was $2776 per ton, and the approximate ex-

traction 97%. Milling costs were $1'49 per

ton, and alteration charges 20 c. per ton, mak-

ing a total cost of $1'69.

A movement is on foot to obtain control of

the Peterson Lake of Cobalt on behalf of an

English syndicate. The shareholders are

asked at what price they will sell, provided

the stock is taken within 40 days.

The court has set aside the sale of the City

of Cobalt mine to an English syndicate for

$750,000, or 5i c. per share, on the ground

that $900,000 had been offered by another

purchaser, and has ordered the amount of

$10,000 paid on the option to be returned.

Gxruuaan
tfurOivii.
Explorers

Bes&re\

Christ
Porcupine^ *^Gald..
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THE PEARL LAKE DISTRICT, PORCUPINE.

per day. A cross-cut is being run to pick up

the main vein on the 700-ft. level. The Wett-

laufer, the only successful mine in the South

Lorrain district, has passed its usual dividend.

The Bartlett, in the Gowganda district, has

been acquired by the Scottish Nigeria Mining

Co., and development is being pushed with A.

M. Wylie in charge.

Later.—The latest statement sent out by

the Hollinger gives the profits for the 8 weeks

from January 1 to February 25 as $241,600.

For the last half of this period the mill treated

9240 tons, or an average of 330 tons per day.

Alterations interfered somewhat with opera-

CAMBORNE.
East Pool.—The conversion of this old

cost-book company into one of limited liabil-

ity has now been accomplished, the new com-

pany having a capital of ^100,000, and a sub-

scribed working capital of over ,£"30,000. A
steady output of 40 tons of black tin per month

is being maintained. There is at present no

marked improvement in the grade of the ore

milled, but the property is being vigorously

developed by rock-drill and hand-labour, so

the outlook is more hopeful. The general

managers (Bewick, Moreing & Co.) have de-

cided toinstal an electrical belt-driven ten-drill
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press 'i andalsoadrill-sharpeningmachine,
Wheal Peevor. llu- 70-inch Cornish

pumping-engine has been erected at tins mine
near Redruth, and the installation of the pit-

work is nearing completion. Difficulty has
been experienced in clearing the County adil

level, owing to the wet season, but the lai

portion has been put in good condition. This
woi I

: impoi tani e. I'm stamps have
already started work on dump stuff.

Killifreth. It has been dei ided to instal

an 85-in. Comish pumping-engine on this

mine east of Redruth, which is inclined I

wet. In the previous working, an 80
engine v.

i >d on Hawke's shaft a few
years before the stoppage, and it proved equal

to dealing with the water, so that an

engine, assisted by water-skips, provides a
margin of safety. For some time, the work
of clearing the County adit, a branch of which
runs through tins property, lias been in hand,

and also the re-collaring of Hawke's engine
shaft.

Condurrow.— For the second time this

company, working the mine south of Cam-
borne, is faced with re-construction, its share
capital and also the funds provided by the

Jebentures being exhausted. Already over
,£"60,000 has been spent on the property, but
little has been actually spent on development

;

indeed the stage for proving the value of the

property has only now been reached. It is

unfortunate that, at this stage, acute differ-

ences have arisen between the chairman and
the other members of the board, the result be-

ing that a scheme of re-construction (by which
four shares of 5s. each in a new company,
credited 3s. 6d. paid, were offered for each
three shares at present held) was defeated,

even though ,£"15,000 was guaranteed. It was
felt that the terms of the underwriters were
too severe, but to underwrite any scheme for

a mine in the position of Condurrow is cer-

tain to be a costly business. It is the duty of

the chairman, having successfully opposed
the scheme recommended by his colleagues,

to make the next move.
West Kitty.— Bad luck has been the por-

tion lately of those in control of this property
at St. Agnes. One mishap after another has
occurred to the pumping machinery in Friend-
ly shaft, and these have been all the more an-
noying, inasmuch as there is a fine lode in the

bottom of this section, which has now been cov-
ered by water for some months. Without ore
from this lode the sales of black tin have fallen

from 7 to 4| tons per fortnight, and the result

must be heavy losses to the shareholders. It

i a "i eat pity that I ui thet i apital i annol ba
found i" adequately develop this rangi i

mines, foi the outlay would probably prove
profitable. The liquidation, now in its third

year, is still not completed, noi do the Bhare
in M. i i ei '!' e anj i iffii ial inf< u matii m ol

what is g< ling i
>n .n i he mine. 1 1 is a mistake

to pn il'ii, e w hen the mine is doing

badly and only keep the shareholder! inform
I'd when thru- is good news to i ommunii ate.

Wheal Coates. Tins mine on St. Agnes
beacon is now in fork ; ore is being mined,
and crushed at a battery of 0< ornishstamps
in the Chapel Forth valley. This arrange
mrnt is onl\ temporary, until the completion
of the erection of the 10 modern stamps,
driven by a gas engine, now being er«( ted on
the property.

MELBOURNE.
Labour and Government. The position

of affairs in the Australian Commonwealth is

clouded by the financial outlook. The Fed
eral elections take place within the next three

months, and the question of all importance to

the investing public, both in industrial con-

cerns and in mines, is whether the Labour
Parly is to be returned to power. It is no use

disguising the fact that to a large section of

the community here, the Labour Party appeals

most strongly. That section embraces the

whole of those who may be termed the work-
ing classes. The reason of this is that the

party, by means of Wages Boards and the

Federal Arbitration Court, has sought to de-

monstrate to every worker in the community
that his or her salvation lies through the

medium of the legislature. The first thing

that was done was to get Unionism recognized

by the Federal Arbitration Court. The State

legislators have not gone that far. Quite re-

cently Mr. Justice Higgins, whose leanings are

toward the so-called oppressed workmen, re-

cognized the principle of preference to Union-
ists at Brisbane. Later still the Federal

Government has appointed two members to

the High Court. Their future career will be
watched with the utmost interest. If these

two new justices should side with Justices

Isaacs and Higgins, the expectation is that

the old ideas of the justices of a court accept-

ing precedent as a guidancefor future decisions

will come to an end. The whole of the Aus-
tralian community, as a consequence of legal

trouble and Parliamentary truckling, is seeth-

ing with unrest. At Broken Hill for instance,

quite recently the policy of the Unionists

(who comprise about 90% of the workers) that
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they will not work with non-unionists, has been

brought up as a fighting platform. In Port

Pirie, where the Broken Hill Proprietary

Company has been wanting labour for some
time past, there has been an influx of Russian

and other foreign labour attracted by the high

wages offered by the company. To meet this

competition, some of the Unionist leaders are

protesting against the incoming of men who
will form and will support secret societies,

presumably of the Mafia type. While these

Tli€ Chmeurry Copper District, North Queensland.

protests are being heard, the financial pressure

in the states is curtailing employment in all

directions. The result of this is that the

worker will soon have to make up his mind
whether he shall permit the law of supply and

demand to operate. The worst of all this is

that the seeds sown by our politicians, not

only in the ranks of labour, but in the Liberal

Party, have been such as to produce all kinds

of economic weeds. The whole community
has been more or less debauched by our legis-

lators. Farmers believe that if they get a

drought, the State ought to assist them with

seed wheat. They think that the Treasury

ought to give them the cheapest of cheap
freights for their products, that it ought to

market their goods, and above all that it ought

to build railways and roads and lay down
trams to their doors. The public servants

look for higher salaries. The workers on pub-

lic works want big wages and easy super-

vision, and railway officials want 8 hours and

a high minimum wage, while bank clerks and

typewriters require, and have been given, fat

minimum wages and definite weekly working

terms. The Labour Party, therefore, goes to

the polls promising the masses further bene-

fits, while the Liberal Party simply goes with

the policy of negation. These matters are

discussed here for the simple reason that they

are going to affect trade and industry to the

very core during the next three years, no

matter what party is in power. The banks

have lent to the full extent of their capacity,

and now, with harder times, they are restrict-

ing accommodation. Every state is a borrow-

er, not so much for wasteful expenditure as

for progressive works. But almost every in-

dustry today is alarmed at the labour out-

look.

Queensland.—Mining in North Queens-

land is going ahead fairly steadily. The
Hampden company has made its appearance

on the dividend list with the disbursement of

4s. out of profits. It has acquired and paid

for the MacGregor mine, in which reserves

estimated to contain 8000 tons of copper are

known to exist. The Duchess mine is de-

veloping fairly well, but the most interesting

news from the district is that at a depth of

412 ft. at the No. 1 shaft of the Hampden
mine, over 6i ft. of pyrite has been cut. A
strike of pyritic ore in the Hampden mine
would immensely benefit the company, and
developments at this point are worthy of the

closest attention. W. H. Corbould (general

manager for the Mount Elliott company) has

returned to Queensland. The fire in the

Hampden South Consols mine has occa-

sioned some anxiety among investors. It is

reported that in the No. 5 level of the Mount
Elliott mine some good sulphides have been

found. Statements are also current that the

company may obtain some new properties, and

people are agog for information. So far as

actual mining goes, the most important de-

velopment that has taken place has been in

connection with the Mount Cuthbert mine,

where a splendid body of ore has been found

at 150 ft. in the Kalkadoon lease of that com-
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pany. Mi. Corhould is now the consulting

engineei totbis company. At Mt. Oxide de

velopment work is progressing most satisfai

tonly. \\ . A. Mci'Ti, who arranged the pur-

chase "i tins mine on behali oi the Consoli-

dated Gold Fields, is still in Victoria, where

he lias been investigating the progress oi work

ai tin- 1'oora tin muu-s, a property in which

he is interested, situated in Southern Gipps-

land.

Prospecting work is reviving, as the result

of the hauler times. A good deal of attention

is still being devoted to the northern terri-

tories, and one company having a large cop-

per formation is being assisted by the Federal

government to open it up to depth. A scheme
is also under way for testing a portion of the

western part of the state for oil, and several

tin mining enterprises are being watched by

financial people. On the Gulf of Carpentaria

two or three copper formations are in process

of development. It will be seen, therefore,

that while the gold mining industry of most

of the states is lacking a stimulant, a good

deal of attention is being paid to the industrial

metals.

Broken Hill.—In connection with labour,

it is interesting to remember that the Broken

Hill Proprietary company has decided to go

into the enterprise of iron and steel manu-

facture. An outline of this scheme has al-

ready been given in these columns. That

there is an opening for the company is shown

by the extent of the imports of various kinds

of iron and steel into the Commonwealth dur-

ing the past few years. It must not be over-

looked that the trade which the Proprietary

company proposes to acquire is now divided

between American, British, and German
manufacturers. These certainly are not likely

to allow the Proprietary an easy entry into

their field of operations. While this is the

case, it can be said at once that the whole

spirit of the community is with the Pro-

prietary company in the scheme on which it

is embarking. The feeling exists everywhere

that in these days of war alarms the country

that is not self-contained in the matter of

manufacture of iron and steel is not in a

state of defence. Therefore, it can be said

with the utmost confidence that if the Pro-

prietary company should find dumping of any

kind attempted, whether from India, China,

Germany, the United States, or Great Britain,

the Legislature will act to protect it against

the invader. Sentiment is one of the strong-

est factors in the world, and it is that factor

that will operate here for Australia as against

the foreigner, ["he Proprietary company re

cently published its hall yearly statement ol

a< < ounts. When doing this, it lifted the veil

a good deal more than is usual. In the In.

I

pi. I, r il ,li i In ,.,|
I h.u the oi e l rsri \ e in the

mine at Broken Hill has shrunk to 1,000,000

tons, raking the output at 200,000 tons per

annum, working two shifts, tins would give a

10 years' 'life. Then the amount of zinc tail-

ing m the dumps is 1,150,000 ton . Taking

the quantity handled per annum at 190,000

tons, it can easily be seen that the life of these

dumps is 6 years. Here, no one imagines

that the Proprietary company, so far as its

silver-lead goes, has a life of more than 7 years.

At Port Pirie, the company has large dumps
of zinc slags. These no doubt will be worked
for the zinc content, ami with the iron re-

sources at the disposal of the company will

help to make up a big industrial concern. \t

the same time, taking the balance-sheet as a

whole, the figures are disappointing, although

it is probable that some substantial writing-

down has taken place.

Concurrently with the issue of the Proprie

tary report is that of the South Broken Hill

company. The figures submitted show that

the company has benefited so greatly by the

enhanced price of lead and zinc as to be able

to publish a record statement of profits. The
mine certainly is the greatest at Broken Hill,

and it is the one to which Australian investors

cling with the greatest tenacity. The most in-

teresting feature about the property is that

during the past half-year sulphides of a grade

of below 14% lead were worked, also that the

large sum of /"76.000 was obtained by the

company under its contract with the Amalga-

mated Zinc (De Bavay's) and the Zinc Cor-

poration, under which the latter companies

treats the zinc tailing from the South mine.

At the meeting of the company, F. C. Howard
(managing director) who recently visited Eu-

rope, was able to say that the result of his

trip would be for the benefit of the company,
but he did not disclose what was in the air. It

speaks volumes for Mr. Howard's personality

that he was allowed to get off so lightly. It

may be added that the work in the South end

of the mine toward the South Blocks com-
pany's lease is proving the existence of shoots

of ore that the company never expected. This

fact, together with the ore that is pitching in-

to the property at the north end from the Cen-

tral mine, justifies the statement already made
that the South Broken Hill mine is without

doubt the greatest of the group of Barrier

companies.
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PERSONAL
Robert Allen has returned from Johan-

nesburg.

Charles A. Banks has been paying a short

visit to London from British Columbia.

A. Chester Beatty is expected in Lon-

don on May 1.

H. C. Bellinger sailed on April 12 to

New York, on his return to Australia.

S. H. Boright, manager of the Lonely
mine, sailed for Canada on April 11, on a

holiday before returning to Rhodesia.

Cyril Brackenbury left on March 29

for the Victoria nickel mine, Sudbury, Ontario.

Francis P. Bray left London on April 4

on a tour of inspection in Australia.

H. S. Denny sailed for Mexico on April

5, accompanying Dr. Hans Sauer.
Ludvvig H. DlEHL sailed on March 18

for Australia, on a tour round the world.

Clement Dixon has been appointed con-

sulting engineer to the Susanna Mines, Rho-
desia.

J. S. Douglas has been appointed mana-
ger of the Cananea copper mine, L. D. Ricketts

continuing as consulting engineer.

Colin Ferguson, of the Randfontein, is

in London.
George H. Foster is home from Bro-

ken Hill.

F. Lynwood Garrison is returning to

New York from Colombia.

E. R. George is in Spain, for John Taylor

& Sons.

W. H. Goodchild has returned from

Rhodesia.

Andre P. Griffiths leaves London for

Mexico on April 15.

J. Powell Harding, now with the Con-
solidated Langlaagte mines, is expected in

London in May.
James Hebbard has been elected presi-

dent of the Australasian Institute.

C. N. Henrotin, now with the Tanga-
nyika Concessions, has severed his connection

with the Canadian Copper Co. in Ontario.

A. B. W. Hodges, on the termination of

his contract as general manager, has returned

from Cerro de Pasco to the United States.

H. C. Hoover has left for New York.

Theodore J. Hoover has returned from

the United States.

C. Baking Horwood was appointed con-

sulting engineer to S. Neumann & Co. in

November last.

E. D. Isaacson has returned from the

Congo.

Charles Janin, from San Francisco, is

in London.
A. M. Mackilligin has left for West

Africa. He will be back early in June.

John McDermott has been appointed

manager of the Cam & Motor mines.

F. H. Morley, of Denver, arrived from

Paris on April 1 1.

John Munro is the new president of the

Transvaal Chamber of Mines.

Charles Olden has gone to Chota Nag-
pur, India.

Maurice Perceval has returned to Eng-
land from Naraguta, Northern Nigeria.

Joseph Ralph sailed on March 22 for

New York, on his way to Salt Lake.

Charles Rhodes left New Zealand for

London on April 11.

J. B. Richardson leaves on April 23 to

take a post at the Frontino & Bolivia mines,

in Colombia.

J. Henry Rickard sailed for Northern
Nigeria on April 9.

T. A. Rickard will lecture on the valua-

tion of mines at the Sir John Cass Institute

on April 24.

John Sampson has resigned as manager of

the British Broken Hill mine, feeling the need

of a lengthy holiday after the injuries received

from the explosion in December last.

W. H. Shockley is at Palo Alto, Califor-

nia.

W. Evan Simpson leaves on April 23 for

Toluca, Mexico.

G. Hildick Smith is expected from Jo-

hannesburg in May.
C. W. PuRlNGTON will lecture on the

sampling of gravel deposits at the Sir John
Cass Institute on May 1.

Judd Stewart passed through London on

his return from Chile to New York.

Twite & Steinhart have been appointed

consulting engineers to the Saxon Tin &
Wolfram Mining Company.

C. A. Vaux has returned from Northern
Siberia.

D'ARCY Weatherbe, of Bainbridge, Sey-

mour & Co., has returned to England from

South America.

H. E. West has gone to India as a cya-

nide expert, in the service of John Taylor &
Sons.

H. B. Williams is superintendent for the

Sudan Gold Field, in Egypt.
Horace V. WiNCHELLis at Buenos Aires.

Ernest R. Woakes has gone on an in

spection to Southern Rhodesia.

Arthur Yates is home from Sumatra.



DISCUSSION

Our readers are invited to criticize anything appearing in tins magazine and to <liscuss

other Bubjects of general technical interest.

Do Diamonds Grow ?

Editoi :

Sil II union belle! am n ' 1
'

n,i

tive diamond miners in [ndia that it the tail

ing heaps of the diamond workings be left un-

disturbed for a period

it will be found that a fresh crop of diamonds

will have grown in the waste blue ground and

that successive crops can be had from the

same tailing at intervals of about the same

of time.

Dr. Max Bauer, in his work on precious

stones, says that the same belief prevails

among the South African diamond miners, but

whether it is the Kaffir miners or the Euro-

peans who have this belief, he does not specify.

That diamonds are found in the tailing of

the blue ground is generally recognized, but it

is thought that weathering action has disinte-

grated small lumps of matrix in the tailing

and exposed the enclosed diamonds ; but, as I

will presently show in one instance that I

know of, the blue ground is reduced to a fine

mud that would run through a thirty-mesh

screen, and this mud, it is said, has been work-

ed over and over again for hundreds of years

and has always yielded a crop of small dia-

mond crystals.

Modern research has shown that with the

diamonds recovered from the grease tables

there are a very large number of microscopic

diamond crystals. It is also known that if the

blue ground of the South African mines be

heated to a sufficiently high temperature it is

capable of dissolving diamonds.

If then it is possible that the blue ground

in its heated state dissolves the diamond, may
it not be that the same matrix when disinte-

grated by the weather and subjected to segre-

gative action reproduces the diamonds it is

known to contain ? We see this segregative

action at work every day in the production of

limestone, limonite, manganese ores, chrome,

&c, from complex rocks of which these miner-

als form a part, but which can only be separ-

ately recognized when segregation has done

its work. Indeed, it may be said that all the

metals and most of the simple minerals now
obtainable on the surface of the earth are due

to segregative action.

It is generally allowed that ' kimberlite ' or

blue ground is the original matrix ol the dia

mond, and that there the i rystals ol diamonds
h.ue then genesis. The fa t thai portions ol

the a have been found 1 1 parated

bj intervals of blue ground is believed to prove

i imbi i lite it nol theoi iginal man ix. I his

is easily accounted foi when it is known that

the blue ground filling the diamantiferous

pipes is made up of suco ivi i lutbursts of

volcanic mud.
In the Kiniberley mines the blue ground is

said to be divided into 15 dilTerent columns,

differing in colour, composition, contained

minerals, and richness in diamonds, showing

that each of these vertical layers was injected

at different times, so that filling ol the pipe

was due to a long continued period of volcanic

activity. As a proof of the segregative theory

to account for the growth of the diamond crys-

tal, it may be mentioned that not only have

pieces of gold leaf, silica, and other extraneous

matter been found enclosed within the dia-

mond, but that after a crystal of fair size has

been formed this may be coated with a layer

of calcareous matter and over this again an

envelope of pure crystalline carbon. Gard-

ner Williams gives one remarkable instance

of this occurrence. He says: Some years

ago, a diamond weighing 28i carats was found

in Kimberley. The external surface of the

diamond was smooth and crystallized, show-

ing no other material except the diamond it-

self. The interior of the diamond was white,

but not transparent, and owing to its peculiar

appearance the valuator broke the stone in

order to satisfy his curiosity. A small, perfect

octohedral diamond was enclosed in the cen-

tre of the larger diamond. Nor was this all.

There were flakes of white mineral, not dia-

mond, attached to the fragments of the bro-

ken diamond. A few grains of these were

collected and analysed by Professor Lawn of

the Kimberley School of Mines. In appear-

ance the flakes were white, translucent, and

crystalline, and about as hard as the steel blade

of a knife. When heated in a closed tube,

moisture was given off. The mineral was very

slightly effervescent, probably due to a trace

of carbonate of lime. It fused readily on

platinum wire to a white bead. The mineral

was determined to be apophyllite, a silicate of

274
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lime and potash with 16 per cent of water."

Here, then, we have proof positive that

diamonds grow, for after the formation of the

small octohedral diamond crystal, we have an
envelope of calcareous matter and then a fur-

ther deposition of diamantiferous coating

making up a crystal of 282 carats.

I have said that I would give an instance

where the tailing from a diamond pipe in India

has been worked over and over again for hun-

dreds of years although the tailing consisted

of matrix reduced to the consistency of fine

mud, so that there was no possible chance of

it containing portions of unweathered blue.

The workings to which 1 allude are on the

Panna diamond-field, the most northern of the

diamantiferous areas. Franklin thus describes

this pipe of blue ground :

" At Majgola (Mai-

gama) south-west of Panna and the most wes-
terly point of the district occupied by this

group of mines, the mode of occurrence of the

diamonds is peculiar. They lie in a green mud
which is penetrated by veins of calcite and is

covered by a thick deposit of calcareous tra-

vestine or tufa. This mud is found in a conical

depression in the sandstone, about two-thirds

of which it fills. This depression is one hun-
dred feet deep and one hundred yards wide
and being cone shaped diminishes in diameter

as its depth below the surface increases ; it

may possibly be an old diamond mine filled up
by the green mud. The miners work to a

depth of 50 feet and assert that the mud in-

creases in riches as greater depths are reached.

The mine is now apparently abandoned ; it is

not, however, considered to be exhausted but

is reserved for future working."

At the time of my visit in March, 1883, the

pipe itself was not being worked, but some 40
people, men, women, and children, were en-

gaged in re-working a portion of the tailing

heap of black mud, which extended for some
three or four hundred yards along the down-
ward slope of the ground to the west of the

pipe. A section of this debris was portioned

off by surface trenching and the tailing within

the partition was being conveyed in baskets

by the women and children to the washing-

floors. The ground rises to the south and the

washing-floors are situated well up the slope,

so that the puddled mud and water escaping

from the washing-floors find their way by
gravity and fill the empty space in the partition

of the tailing heap then being worked. The
washing-floors are 6 ft. square and about 2h ft.

deep, and are lined, bottom and sides, with

thin slabs of sandstone, common hereabout.

Stiff clay packing on the exterior makes these

washing-floors impervious to water. On the

north face of the ground floor are several aper-

tures about six inches square, covered with

perforated iron sheets and backed with pellets

of straw.

Into these washing-floors the black mud
from the tailing heaps is thrown. The women
bring pots of water from the neighbouring
wells and pour it over the black mud, which
is then kneaded by the men to the consistency

of pulp, fresh water being added until a muddy
stream escapes from the vents along the

north side of the floor. This muddy water is

conducted by an open channel to the tailing

heap. I have tested the drainage from these

vents and feel certain that the whole of it would
pass through a 30- mesh screen. Water is

added until the whole of the mud escapes and
only half a cubic foot or so of gravel consist-

ing of nodules of limestone is left on the wash-
ing-floor. This is carefully collected and
searched over, and at times a few diamond
crystals are found among the gravel.

I was told by an old diamond-worker that

the returns were very small indeed and just

gave the workers a subsistence and no more,
and that they only resorted to the working of

the tailing heap when they had nothing better

to do. The nodules of limestone, he told me
also, grew in the tailing heaps.

I was careful to note that it was the mud
from the blue ground and not the shingle it

originally contained that was re-worked. This
shingle was piled away in separate heaps from
the black mud. I have noticed that the dia-

mond-workers in other parts of india al^o

confine their operations of re-washing to the

mud and not the gravel contained in the dia-

mantiferous conglomerate.

A. Mervyn Smith.
London, April 1.

[This interesting letter was not dated. We
supplied the date.

—

Editor] .

Famatina.

The Editor :

Sir— I see by the report, issued to the pub-
lic, regarding the first smelting campaign with

the Famatina company's new plant, that the

consulting metallurgist suggests, as a possible

remedy for existing troubles, " to concentrate

low-grade ore and to pick rich ore and smelt

in reverberatory furnace," and he supplements

this suggestionwith the remark that ' probably

oilconcentration will be most suitableprocess."

I am bringing this to your notice, because,

if you intend to make any comment in The
Mining Magazine on the report, it might be
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as well to note that I have described in the

March issue the Famatina ore as a dense

pyrite of fairly uniform composition." Assuch,

a is anything but suitable foi oil concentra

tion. 1 came to tins conclusion, emphatically,

on the spot, aftei careful observation, made, I

may mention, ba ause ol the opinion possessed

by some of the Famatina officials that oil i on

tration was some system of obtaining a rich

product from any pyritic ore, by the elimina

tion of all worthless material, totally regard-

less, apparently, of whether the material to be

eliminated be pyritic or not.

1 tear that the remedy does not lie along

the lines suggested.

W. E. Simpson.
London, April 2.

in a light 1
1 It tured roi k, wa re pi usible foi

the extravagant trims u , .1 to describe a by

no means im< ommon mineral <» i iii i
• t x e.

It is well known to all who have followed

the course of this business that several inde

in iuli nt engineers visited the property last

year, and, as a result ol inspections varying

in length from two hours to two days, formed

an adverse opinion both as to the immediate

value and the possibilities of the discovery.

According to the report oi the
i

eedings at

the meeting of the Anglo- Continental Mines,

held on the 19th instant, Mr. \Y. R. Kumhold,
consulting engineer to the company, reports,

as a result of a number of months' work under

Ins direction, that there is really no hope for

the property, and that it is valueless, but he

i !

r

*- - .......-*
»*.

-***-
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si. I ICING IN SIQKMA.

Exit Jemaa !

The Editor

:

Sir—Thus The Financial Times announces
the burial of the romance of the great tin de-

posit that was to rival the Rand, and it is fitt-

ing that the ceremony should have been car-

ried out in the presence of three hundred

people.

To mining engineers the history of the

Jemaa fiasco points a moral that should not

be disregarded. There are more fools than

knaves in the mining business. I am ready

to believe that the men who stood sponsors

for the statements that were issued to the pub-

lic were honest, and that enthusiasm born of

the spectacular display of coarse black tin,

and associated with equally black tourmaiine

adds :

"
1 consider the property was well worth

prospecting and that no sane mining engineer

could possibly turn down an outcrop such as

there is at Jemaa Central without thoroughly

testing it, however much he disliked the geo-

logical conditions, unless of course for Stock

Exchange reasons."

Mr. Rumbold mentions no names, other-

wise his statements might be libellous, but he

makes accusations against other members of

the profession, whose opinions, formed from a

mere inspection of the property, have been

borne out and justified by a number of months'

active development work. Surely, the man
who was clever enough to appraise the dis-

covery and form an adverse opinion, can be

given credit for honest motives, even if a
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brother engineer, less clever, requires a large

expenditure of money on development work
to have the same facts demonstrated to his

satisfaction. Is Mr. Rumbold, or any other

engineer, justified in making a sweeping asser-

tion, such as he has made, for the edification

of a non-technical and not always friendly

public ? The profession of mining engineer

does not stand on too high a plane in this

country, because in the past accusations, such
as are implied here, have at times been only

too justly applicable. I am familiar with the

reports of four engineers who inspected the

property last year, and who in substance ar-

rived at the same opinion, and I am sure that

each one of them was not influenced in the

slightest by an ulterior motive, and would have
been only too glad to state that the property

had a chance. To some of these men I know
it was quite apparent that there was no pos-

sibility of this ore persisting in depth, and for

this reason they condemned the discovery as

unpromising.

All the adverse reports in the world would
not have hurt the Jemaa lode if it had been
even one- tenth as good as its management
claimed it to be.

C. S. Herzig.
London, March 27.

Premature Precipitation.

The Editor :

Sir—In your January issue Mr. D. F. Fos-
ter returns to the discussion of the above sub-

ject, skilfully draws a red herring across the

trail of argument, and gives his opinions on
the commercial aspect of a metallurgical test

and the historical aspect of charcoal precipita-

tion. The communication provokes reply,

otherwise I should have been willing to leave

the matter to the judgment of your readers.

To return to the question as to whether the

premature precipitation of gold and silver is

induced by the presence of charcoal and or-

ganic matter : in dealing with Mr. Foster's

results in an earlier issue I mentioned that

during the last 16 hours of agitation the

amount of metal dissolved would not have paid
for half the cyanide consumed." As this was
one of the tests upon which Mr. Foster based
his conclusions, it is obvious that his recent
homily on lack of appreciation of the com-
mercial aspect of a metallurgical test is sadly
misdirected. It is difficult to know which to

consider, precept or practice. If Mr. Foster
is to be taken seriously, and any extraction

other than the one calculated from the com-
mercial standpoint is

" erroneous," then it fol-

lows that the degree of solution or precipita-

tion of the metals is only determinable upon
an acquaintance with their money equivalent

;

and a market fluctuation in the value of

one of the metals could be used to influence

the statement of solution percentage, or to

strengthen or weaken the suggestion of pre-

mature precipitation. The contention is mani-
festly illogical. The percentage extraction of

valuable content is not affected by market
fluctuations, hence such extraction must be
differentiated from the percentage extraction

in terms of current metal value. The latter

has no place for consideration in the results

of a metallurgical test that are being used to

prove or disprove the probability of a chemi-
cal reaction.

Mr. Foster still quibbles over dates. I have
already pointed out that a final settlement of

the question would not affect the argument one
way or the other. A profession of versatility

in connection with recent cyanide literature is

equally beside the point, since the absence of

a definite statement in a publication cannot
logically be used as an argument against the

verisimilitude of such a statement. Mr. Foster
quotes Clennell, McFarlane, and von Berne-
witz. Two of these have not yet dealt with
charcoal as a precipitant, and the third alludes

to its use in the past tense. With the help of

such doubtful evidence, Mr. Foster becomes
still more positive. He is welcome to his

opinions. They may, or may not, be inter-

changeable with facts. Personally I still think

that, even neglecting the question of ordinary

practice, there is the strongest probability of

present-day instances where final values are

still being recovered from excess or fouled

solution by means of charcoal precipitation.

Mr. Foster's original contribution touched
upon an important subject, and his conclusions

were directed against the precautions that are

taken against the inclusion of what are gener-

ally admitted to be undesirable concomitants
of cyanidation. The original figures upon
which these conclusions were based showed
that abnormal cyanide consumption was oc-

curring during the tests. There was no ex-

planation accompanying the publication of

these peculiarities, neither has Mr. Foster
taken the opportunity of referring to them in

his replies.

Had all the figures given been corroborative

and normal, I should still have differed from
Mr. Foster in his conclusions, because the

successful treatment of less than 30 tons of

such material is no criterion that fouling of

plant solution would not occur in ordinary
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aftoi largei quantities had

handled. My own experience in the treat

men) of fillings from old stopes in Mexico Ins

ed in the firm conviction thai an ultimate

og of the solution was inevitable when

any quantity ol refuse was treated with the

and premature precipitation and ol

kindred ills are besl prevented by sorting

material going to the mill to the exclusio

the organic matter.
\. \\ . \i i I \.

1 nelj Reef, Rhodesia, l

Continuous Decantation.

The Editor

:

Sir— I note in your February number a re-

view <>f an article on continuous decantation,

describing the plant of the ( >phii < iold M
: Co., ui Colorado, which

wrongfully gives me credit forhaving designed

the plant ami our company forhaving en

the same. Not desiring any i redit to which

1 am not entitled, 1 will ask you to state that

the plant was both designed and erected by

Mr. Justin II. llaynes, general superintendent

for the Ophir company.
I note also you state that " normally the

plan would be to send the barren solution to

the last thickener." This would not be done

in any case, as except where a filter is used,

the saving in cyanide by diluting the under-

flow from the thickener next to the last with

water alone will more than compensate for

the slightly greater loss in gold thereby.

MX Y. X. Dorr.
Denver, March 10.

Nissen Stamps.

The Editor:

Sir WYithreferencetoMr. Xissen'sremarks

in your last issue, your readers will probably

already have noted that I had anticipated the

point Mr. Xissen makes in my letter of Feb-

ruary 20 to tlii' Mining and Scientific Press,

by disassociating in this connection from the

rest of the Rand the group responsible not

merely for the conduct of the tests at the City

Deep but for the prompt and free publication

of the results to the industry. This action of

the Corner House was undoubtedly wise and

far-sighted, for by the publication of the results

it materially assisted Rhodesia and other out-

side territories' in their decision to adopt the

Xissen stamp.

The wisdom of the policy of the Corner

House in breaking away from the secrecy as

to results which has characterized the investi-

gations of the Mines Trials Committee must

be obvious. In its future nulls it will have

J] ill.- mi rovi

in. 1,1,- on the
'

""i 1 >' b rei ull ol the

numbei of new nulls laid down on tin- publii

.it i -

-
i Di ill I

ii -id. i words,

in i' ad "i ha\ ing to go to th I mah
ing these improvements itsell at its next null,

the( '.'
>i nei Hou e w ill have them already made

and read) foi theii free adoption, as a result

of the new nulls laid down on the City Deep
results.

1 1 is this poln v ot '
I' operation in the m-

dustry whit bpi ime mistake b
repeated a hundred tunes 1> V a 100 different

..nuts and gives the 99 cot free

of expense, the a< hievements effected by one.

In other words, the poln y of co-operation

between a 100 < ompanies theoretii ally reduces

errors by 99%and makes advantages available

to each mine at 1 % of the actual cost.

Ai.t i i i ' | wtt.s.

London, April 3.

'Indicated' Ore.

The Editor :

Sn —I enclose a cutting from the Johannes-

burg Star of March 1 3, which gives an official

statement from the secretary of the Rooiberg

Minerals Development Company as to the

general conditions of the mine.

The said statement gives the total ore and

partly treated products as at January 31, 1913,

as 151,500 tons. This tonnage includes 90,300

tons of " indicated " ore, whatever that may
mean. I and a great many other members of

the Johannesburg Stock Exi hange are of

opinion that " indicated " ore might have been

described as 'imaginary' ore, and that it is

improper to say on such a basis that the mine

is "at least four years ahead of the mill."

We invite your powerful aid to prevent a

company like the Anglo-French permitting

such statements being published.

A Member of the Johannesburg
Stock Exchange.

Johannesburg, March 17.

We are glad to publish this protest. Of
course, the use of such a term as indicated

'

is highly objectionable, unless special care is

taken to explain the exact sense in which it is

employed ; even then it is undesirable, as the

explanation may not accompany each use of

it. ' Indicated ' means shown or made known,

but the degree to which this is done must be

guessed. It is too much like the phrase used

in a report upon a Rhodesian mine, which was
said to contain so many tons of " more or less

probable" ore.

—

Editor.]



KYSHTIM
By J. P. B. WEBSTER.

Notes on the growth of an important Siberian industry, by the Secretary to

the Kyshtim Corporation.

Introductory.—Mining at Kyshtim, Si-

beria, now well known by reason of the opera-

tions successfully undertaken in the search for

copper by the Kyshtim Corporation, a British

organization, had its first start in the exploit-

ing of iron deposits for local foundries. The
first ironworks were erected at Kasli in 1747

;

two years later the Niazepetrovsk works were
completed, and in 1 757 the Kyshtim ironworks
came into operation. These three establish-

1750 square miles of forest, 146 square miles

of arable land, and 304 square miles of lakes

and rivers.

Gold was found in the Soymonovsk valley

in 1822 and this led to the discovery of con-

tact copper deposits, some of which are being

developed at the present time. In 1834 per-

mission was given to erect 8 copper-smelting

furnaces in the Soymonovsk valley to treat

ore from the contact deposits ; these furnaces

KYSHTIM IRONWORKS.

ments, which belonged to different owners,
were erected in consequence of the develop-

ment of the Ural iron industry ; at that time
some 30 ironworks, privately owned, were in

operation, the liberated serf labour being, no
doubt, an important factor.

In 1809 the freehold of the Kyshtim, Kasli,

and Niazepetrovsk ironworks and estates were
purchased by L. I . Rastorgueff, many of whose
descendants are shareholders in the present

company. The three estates became known
as ' The Kyshtim Mining District,' the total

area being 2200 square miles, divided as to

279

were only completed in 1837, and after smel-

ting operations were commenced it was found
that the plant was too small, so 4 additional

furnaces were built. This plant, after pro-

ducing 22 tons of copper, was closed-down in

1842, owing to the low copper content of the

ore, and the failure to open-up further de-

posits. It would seem, however, that this de-

cision was also affected by the large quantity

of gold then being won in the valley, return-

ing a much greater profit than the smelting of

copper ore.

The Tetcha sheet-rolling plant was erected
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m isi Not mu< li "i historical inten I an

he re< orded from that time onward until I

when coppei • und in the Koniukhofl

nunc.

in k. Sulphide gold-bearing ores were

. li. d mulct .m non gossan on the Koniuk

and Smirnoff mines and these ores were

in ated at a cyanide plain erei ted in the neigh-

bourhood. It was found that in depth these

. while retaining their precious mi

tents, carried more copper. Systematic dia-

mond-drilling soon proved the existence of a

large body of copper ore in the Koniukhofl

mine ; similar large bodies have been since

discovered in the Smirnoff and Karpinsky

mines, and the latest strike at the Americansky

promises further large reserves. The proved

and probable ore reserves at the present time

are estimated by the consulting engineer, R.

t'nl man Brown, to amount to 2,369,000 tons,

averaging a little over 3'\> copper.

Pyritic smelting being then unknown in

Russia, two small circular water - jacketted

furnaces, with small converters, were erected

in 1907 at Kyshtim for experimental purposes.

The ore was carried in carts and sleighs for a

distance of more than 20 miles. To avoid this

costly and difficult method of transport, two

furnaces of the same type were erected near

the Koniukhofl mine, the matte there pro-

duced being shipped to Kyshtim for convert-

ing in the original plant.

The construction of the present large cop-

per - smelting plant at Karabash was com-

menced in 1909 ; the first rectangular water-

jacketted furnace was blown-in toward the

end of 1910, the second furnace coming into

operation in January 1911. A third furnace

has subsequently been erected. A narrow-

gauge railroad connects the mines and smelter

with the main Government line at Kyshtim.

The growth of the Kyshtim copper indus-

try is indicated by the following figures of

output

:

1909 1135 tons.

1910 1674 „

1911 5140 „

1912 7507 „

The output for 1913 is estimated by the

consulting engineer at from 7600 to 8000

tons.

The treatment of fine ore and flue-dust pre-

sented considerable difficulties. Experiments

under the direction of the consulting metal-

lurgist, Walter G. Perkins, were made in a

small gas fired Siemens-Martin open-hearth

regenerative furnace, part of the ironworks

plant at Kyshtim : as these experiments proved

successful, a second furnace, with increased

hearth area,wasere< ted, and Mi l >ougal roast

.i aie now being provided. It is probable

that a large modern reverberatory furnace will

be shortly installed as part ol thi permanent

plant at Karabash.

As the ores i an y the prei ious metals in

profitable quantities, an electrolyte refinery

was constructed and came into operation in

1909 ; since then it has been considerably en-

,1 to keep pa< e with the increased output

of blister copper. About hall the pre ent pro-

duction of refined copper is sold in the shapi

of wire-bars, whii h are < ast at the refinery.

[RON. -The three principal ironworks,

Niazepetrovsk (sheet iron), Kyshtim (mer-

chant iron), and Kasli (castings), have now
been in operation more than 150 years, and

were the chief source of income until recently.

With the development of the South Russian

iron ore deposits and neighbouring coal mines,

prices of iron fell considerably, and the ab-

sence of means of communication and mar-

keting facilities caused the Ural iron industry,

after a century of prosperity, to undergo a

crisis from which it is only now recovering.

There are numerous iron deposits on the

Kyshtim estates, but the ore rarely exceeds

50% Fe. Most of the mines are worked by

open-cut, the ore being washed before carting

to the works. Charcoal fuel prepared on the

estates is used for smelting. By an extensive

system of canalization the water from the

neighbouring lakes was utilized for power pur-

poses at the ironworks, and even at the present

time considerable power, particularly in the

spring months, is obtained in this way.

The rolling-mills at Kyshtim, Tetcha, and

Schemacha have now been closed-down, also

the blast-furnaces at Kasli, the pig-iron being

supplied from the Kyshtim works. The pre-

sent annual output of charcoal sheets is ap-

proximately 12,000 tons: and of castings,

5000 tons.

GOLD.—As above mentioned, gold was dis-

covered in the Soymonovsk valley in 1822.

The records from 1844 to 1899 show that

some 10 tons of gold were brought to the com-

pany (say ^1,000,000). As most of the gold

was won by tributors, who received from the

company but a part of its value, it is safe to

assume that the valley produced much more

than the figure above given.

Toward the end of last century a vein rich

in gold was discovered at Karabash, and a

Chilean mill was constructed. Later a cya-

nide plant was erected to treat the gold-bear-

ing sulphide ores in the upper levels of the
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SORTH B.Vft OF THE OPEN-CUT WORKINGS AT THE TISSOFF MINE.

SOUTH END OF THE OPEN-CUT WORKINGS AT THE TISSOFF MINE.
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Koniukhoffand Smirnoffmines, but both these

plants h.n <• been dismantled.

riMBi k. rhe Kyshtim I ei more
than - quantity of standing

timbei (principally pine and birch) being e ti

mated al •• ird Clearings

been made throughout, dividing the

••si- mil' blocks of two thirds of a square mile

each. Afforestation is "ti .1 basis of 50 years

growth, that is, the maximum yearly quantity

felled i- limited I ,000 ruin. yards

About three-fifths of this quantity is used for

mining and smelting requirements, the re-

mainder being available for sale on the mar-

ket (as sleepers, fire-wood, etc.), and to local

people. To permit the free growth of the

young trees, all branches and roots are cleared,

and these have been successfully used as fuel

for the regenerative gas- fired furnaces.

To utilize the timber in the least accessible

districts, charcoal-burning stations are organ-

ized throughout the estates, this charcoal be-

ing transported to the iron -works during the

winter months on sleighs. The system upon

v, In. h tin ireoal Kilns wen- built does not

permit ol the recover) •>! I>v products, but an

experimental distillation plant has now been
ei,'. ted, designed to give a bettei quality .>i

. li.u . Oal, and ti I pel nut ill tin
I i I I v of tat ,

turpentine, «
I all ohol, and acetate . >i lime,

\\ bile on the subject ol fuel, il is intei e I

uiK to note thai the lai ge peal dep i its on the

Kyshtim i ire ni iw being exploited ; the

peal is ' nt. i H essed, and dried during the sum
mei months, and although the operations at

ni are on a small scale, the results, pai

tuul.uly in gas-generators, have been sulh

iently satisfactory to warrant the in tallation

ol furthei plant.

Other Industries. About 20,000 tons

of iron pyrite are sold yearlj to sulph acid

manufacturers. The ore is obtained from the

iip.il cut workings at th< I u ofl nun.', bul

even with low costs of mining and direct rail-

communication with the Government mam
line, the profit from this source is small, and
the demand very limited.

Extensive deposits of corundum have been

discovered, some of the rock being of good

quality.

Coal Resources of the World.—The
chief subject for discussion at the forthcoming

International Geological Congress is to be the

coal resources of the world, a study analogous

to that of the iron resources of the world,

which formed the subject at the Stockholm

Congress. The preliminary inquiries are now
complete, and the information has been pub-

lished in the form of three quarto volumes and

an atlas of 70 coloured maps. Fifty-two

different countries are covered, of which 37

receive detailed treatment, the other 15 not

being of sufficient importance to warrant more

than short notices. Many leading geologists

have taken part in this compilation. The
English coalfields are described by Aubrey
Strahan, president of the Geological Society,

and an authority on the South Wales coal-

field. Other contributors are: Marius Camp-
bell, United States : D. B. Dowling, Canada ;

H. Kynaston and his colleagues on the Geolo-

gical Survey, South Africa ; E. F. Pittman,

New South Wales; and H. H. Hayden, In-

dia. We have in our editorial columns in a

recent issue made reference to the programme
for the Congress, and described the various

excursions ranging from Nova Scotia in the

east to the Yukon in the west. Coal will by

no means form the only subject of discussion

at the Congress, for the mineral resources of

the Dominion will also receive attention.
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METAL MARKETS
COPPER.

Average prices of cash standard copper :

Mar. 1913 Feb. 1913 Mar. 1912

£65. 8s. 9d. £65. 12s. 5d. £66. Os. 4d.

The improvement in demand which we were

able to chronicle in our last issue has made
further progress. Continental consumers, who
for the past few months were buying from
hand to mouth, have purchased freely for

April delivery. Their reserves have mani-

festly become depleted, and orders are now
being pressed forward that were held back

at the outbreak of the Balkan war. The de-

mand has been heaviest for early delivery, and
fortunately for buyers this has been met out

of shipments to this side made by American
producers to relieve accumulations at the re-

fineries. The American shipments for March
were swollen to no less than 41,702 tons, while

European stocks show little change. In

America a similar demand is in progress, so

that the statistical position there promises to

show a reversal of the picture of steadily in-

creasing stocks. The effect on prices is

marked, electrolytic having been raised from

14f to 15j c, and sales at 15i c. in the case of

one agency being reported.

The standard market has responded in tone

rapidly ; large transactions have taken place,

and the price carried to £6%. Prospects point

to a further advance, for, in addition to the

growing confidence in a peaceable solution of

European troubles, reports are received of the

closing of the Cananea smelter for want of

fuel and of another strike at Rio Tinto.

TIN.
Average prices of cash standard tin :

Mar. 1913 Feb. 1913 Mar. 1912

f213. lis. lOd. £220. 6s. 3d. £192. 15s. Od.

This market has shown less than its usual

animation and has been free from aggressive

manipulation. Prices have remained at a high
level with a downward tendency, both factors

interfering considerably with consumptive de-

mand. In spite of this, the result of the Banca
sale was unexpectedly good, when the high

average price ol £219 was realized. The sale

was followed by ostentatious selling on the

part of a leading London dealer, and the cash
price fell to .£"215. The March statistics, how-
ever, by revealing a shrinkage in supplies of

1231 tons, threw a favourable light on the

position, and their publication was followed
by a scramble for the metal, which raised the

price again to £220. 10s. In England con-

4—5

sumption is poor, and many of the tinplate

mills are closed. American demand shows no
slackening. Early in the month buyers there

were shy, but showed increased appetite later.

They then bought largely in Singapore and
Penang, at about £214.

LEAD.
Average prices of soft foreign lead :

Mar. 1913 Feb. 1913 Mar. 1912
£15. 19s. 8d. £16. 8s. 5d. £15. 19s. 8d.

The arrival of several delayed parcels of

metal threw dealers into a panic, and prices

registered a decline of nearly £l in the course

of a week, through forced realizations. That
this sacrifice was unnecessary is shown by
the recovery that has since taken place to

£16. 10s., or 5s. higher than at the close of

February. Russian demand is heavy, and
London dealers have sold largely to that

country. Home trade is also active, con-

sumers holding off as they usually do until

necessity drives them to pay heavy premiums
for spot supplies. Prices appear high enough,
however, and should remain steady unless fur-

ther curtailment of supplies takes place.

SPELTER.
Average prices of good ordinary brands

:

Mar. 1913 Feb. 1913 Mar. 1912
£24. lis. 4d. £25. 4s. 3d. £25. 19s. lid.

No movement has taken place in the pi ices

of this metal. The syndicate has not yet

lowered the price as anticipated. On the other

hand, consumers are marking time, although
their stocks must be getting low. If their

ideas of price are met by the syndicate, a large

business will no doubt be effected. In the

meantime American sales to English galvan-

izers are reported.

OTHER METALS AND MINERALS.
Prices quoted on April 10 :

Silver.—27^d. per oz.

Platinum.— 185s. per oz.

Bismuth.—7s. 6d. per lb.

Cadmium.—3s. 3d. per lb.

Aluminium.—£85 to £90 per ton.

Nickel.—£170 per ton.

Antimony.—£32 to £35 per ton.

Quicksilver.—£7. 10s. per flask.

Manganese Ore.— lOd. to Is. per unit.

Ikon Ore. — Cumberland hematite 27s.

per ton at mine. Spanish 21s. 6d. delivered

in England.
Pig I RON.—Cleveland 66s. per ton. Hema-

tite 80s. per ton.

Wolfram Ore.—33s. per unit (1%).



THE NATURE OF CORNISH TIN ORES

A Physical Analysis relating to the occurrence ol I in ( ompounds in Granite

and kilLis C )re.

By ll. w HUTCHIN.

Tl I E history ol <

ogress ; <>t th.i
:

nist

a few features ari i my pur-

pose. In the dressing as and is

making progress; in the crushing of the ore

it has kept in line with the world's progress in

stamps, hut has still from the point "I vi<

graduated crushing a need for a stamp more

suited to its requirements. Progress in con-

centration may he traced in the evolution of

the buddle. from the square huddle to the

various forms of round buddies and the re-

volvingslime-tables.the latter a form of buddle

-.unable for the treatment of the finest ma-
terial. The huddle has not wholly disappeared

from Cornish dressing-floors. Thus at Cam
Brea & Tincroft it constitutes the principal

means of concentration ; but in most other

mines its use is for subsidiary purposes. About

30 years ago Dolcoath abandoned the buddle

system, and substituted line vanners for the

first stage of concentration : the final stages

of concentration being effected with a judicious

use of shaking tables, Frue vanners, and

buddies. In addition, an extensive and suc-

cessful slime-plant has grown, with the pro-

gress made in recent years for the treatment

of tin slime. At a later period East Pool and

Clitters were equipped with plants suitable for

graduated crushing, and of a necessity in-

volving classification in front of the battery.

Messrs. Diet/scli and Schiff, in a paper pre-

sented to the Institution of Mining and Metal-

lurgy, described the plant and operations at

Clitters : it is of interest to note that Mr. Josiah

Paull, now at South Crofty, was at that time

manager of Clitters.

With the advent of Mr. Beringer's wet as-

say for tin, I was enabled to contribute a

paper to the Institution, in which attention

was drawn to the influence of the mesh of bat-

tery-screens on the dressing of tin ores. On
Mr. Josiah Paull succeeding to the manage-

ment of South Crofty, he initiated and carried

to completion a further and more exhaustive

series of tests with various sized screens. The
results are so far unpublished, but I am in-

debted to him for much of the matter embodied

in this paper. It i: well known that at South

Crofty 14-i

i pn iously. Vt Ea
Pooll tamps an- winked u uh wire

screens of about thi aperture, II to 15

mesh, with, I undi
I

More recently thi i periments at King Edward
mine have been published, and support thi

pra tice of thi mim above mentioned.

With the general adoption of the wet assay

for tin, the losses have recently come into

prominence, and tin-dressing in Cornwall bet-

been subjected to unjust critii ism by some
whose knowledge is more superficial than I

Before dealing with the problem of the pre

sent day, it would not be amiss to review the

past. The Cam Brea tailing-dump present

a record of days gone by. Publii bed figures

give it an average assay-value of 17 lb. metal

lie tin per ton, and recent milling results by

the Cornwall Tailings Co. of 21 lb. per ton.

Tailing now being added averages about 6 lb.

per ton.

Another record is presented by the pub-

lished figures of the sampling of Gwithian

Beach. From the figures, the assay-value of

the sands as a whole appears to be about 8'5

lb. metal, which, allowing for a dilution of

1 with sea sand, brings the assay-value of

the mine sand to about 17 lb. In neither in-

stance do the products include slime ; records

of unworked slime of the past show assay

values of 24 lb., or higher, per ton.

The losses today are not so great. Thus
(am Brea mine working ore whose content

i only from 20 to 21 lb. per ton could only

equal the past by putting the untreated ma-

terial on the waste heap. And so with otlici

mines, a lower grade of ore means a lo

tailing value.

What, then, is a tin ore ? And what is a

tailing ? flow much tin does it contain, and

in what form is the tin carried, and what are

the causes of loss ?

Real knowledge of a tin ore can best be

gained by a study of the black tin saved from

it, and by a study of the waste or tailing pro-

duced in saving the black tin.

284
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The assay-value of a tailing may be any-
thing from, say, 5 lb. upwards, depending upon
certain factors :

( l) The assay-value of the ore treated,

<2) In some degree upon the method of

treatment,

(3) Upon the characteristics of the ore-

body.

In a general way tailings have one feature

in common, and that is, that the greatest losses

are in the finest portion, that which passes a
200-mesh sieve.

As an example, I give a grading analysis of

a tailing by wet screening through 200-mesh.

Mesh % of whole Metal content lb.

t- 200 51 5 3 5
- 200 485 105

It is customary to speak of the + 200 size

as ' sand,' and the — 200 as ' slime.' The tin

in the sandy tailing is carried enclosed in the

particles of sand, the tin in the slime is pre-

sent mainly as fine separate grains of cassite-

rite as well as a little enclosed in the matrix.

Burnt leavings are a particular tailing pro-

duced in the final stages of concentration, in

quantity much smaller than the general tailing

produced in the first stage of concentration.

The assay-values are usually high, from 20 to

90 lb., but all characterized by giving low
vanning assays.

2 An investigation of two samples of burnt

leavings from different mines was made, and
the results are tabulated in (A) and (B) Table I.

Ordinary grading analysis with screens on
material B :

Mesh % of whole lb. metal per ton,

+ 160 35 19

f 200 IS 27
- 200 47 45

The same material cleaned with acid and

screened gave :

+ 160 27 25 5

+ 200 4

- 200
loss in acid

25
44

905

A worker carrying out such a set of experi-

ments has no difficulty in recognizing cassiter-

ite as strongly in evidence. The causes of

loss in burnt leavings may be summarized :

(1) Fine cassiterite so contaminated with im-

purity, principally iron oxide, that its density

is too low for concentration. (2) Fine cas-

siterite locked up in the small particles of

rock. The same factors, to some extent, in

fluence the losses in the tailing from the first

stage of concentration.

Of the black tin sold by Cornish mines a

comparison of the varying texture is seen in

the following table

:

Mine A. B. C. D. E F. G.
4- 120 5'5 i „( 13 14 5 32 16 38

f 120 15'0 f 1 17 195 22 19 215
• 200 795 70 70 660 44 65 415

(F) and (G) are samples of black tin produced

by the same mine and from the same ore ;

(F) results from using 25-mesh screens, and

(G) from 10-mesh screens.
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Table III.

Frue-Vanner Tailings.

Description of Ore-

(I)

(ID
(III)

(IV)

Granite ore

Killas ore, 2nd size from classifiers

Killas ore, 3rd size from classifiers

Battery Mesh
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i \i-.i i i\. Results of Ignition with Zin< Oxide, Et<

lj \.tlnt I f

i

turned

unple by usual motliod. Ignition with ZnO only, lob HP

i i
. irtion graniti n l"6 0'8

Red Rivi

tailing, Itillaa ore I

i Slime I highly chli

repancies between the two methods, namely, tar, wl imilar produi tsol the killasore

ignition with zinc oxide and solubility in hy- retained the characteristii bluish green colour.

J i oil i ion.- acid, could be explained on the as My dei.u led wmk mi slime is not sufficiently

sumption that the attack with HFofthesili advanced foi publication; the problem is bi

minerals was incomplete, as in fact it sel with difficulty. It would ippeai reason

usually is. Further investigation of sample able at first sight to regard slime as simply a

IV. (the chloride slime from Zennor) speedily portion of the ore crushed to a nun h greater

settled the question. A charge of this ore degree of finem tha thei portion, and

cleaned with HF, with removal of 60 > ol the to regard the tin contents as merely finelj

mineral in doing so, and thi dwithzinc divided cassiterite and whollj eparated from

de, gave 975 lb. pei ton as the effecl "l the matrix. On the othei hand it must be

ignition; but another charge to winch 200 noted that it is this portion of the ore on which

milligrams of finely powdered black tin was the least saving of cassiterite is made and it

added, and then ignited with zinc oxide, gave is therefore a certainty thai minerals oi less

39 lb. per ton, a result which can only be ex- density but still containing minute particles of

plained by slagging of black tin with the silica cassiterite would not he saved. Also the .lime

of the ore. As a method for the detection of may be regarded as the dumping ground for

tin as silicate it was evidently of no value ; the decomposed portions of the lode, a by no

but on theotherhand.it is an excellent demon- means unimportant factor for consideration,

-tration of the function of the zinc oxide as The evidence of the Red River is that, after

used in this method of assay. But it does also miles of tin streaming, the tin content of the

appear probable that the amount soluble in rejected slime is greater than the saving made

HF is the maximum of tin possible as silicate, by the streamers. How can these things be ?

and it is still an open question as to whether Until a proper answer can be given to this

any at all is present. question, our lack of knowledge is a stumbling

With regard to tin slime generally, the effect block to progress. That the tin contained in

of coarser screens, together with low discharge, slime is mainly in the form of cassiterite there

is a diminution of the amount of slime, but the appears to me to be little room for doubt, but

assay-value remains practically the same, whether the whole of that cassiterite is released

Closer screening up to 300 or 400 mesh if from the matrix is a problem still to be solved,

practicable might, however, indicate differ- Our two types of tin ore have distinct and

ences, for it is well up in 300 or 400 mesh that different characteristics ; it would be a mistake

the losses in slime on Frue-vanners are to be to assume that they are the only types, and it

found ; screening at 200 gives only an average is to be hoped that on other mines metallur-

of many sizes. It is on this extremely fine gists may be encouraged to study and record

material, well beyond the 200 mesh, that the their experience. It is not to be assumed that

saving with a slime plant is made. It isgener- all lodes in granite or that all lodes in killas

ally known that black tin recovered from are of the particular type quoted ; thus lodes

slime is less pure than the 'crop' tin; the in killas of the granite type and on the other

chief impurity (considering only 'clean tin hand lodes ingranite of the killas type are with-

ores') is ferric oxide and not silica. A slime in my experience. Our two types collectively

tin rubbed down in a mortar assumes a bril- contain, then, a varying proportion of well de-

liant red colour. It may well be that in some veloped cassiterite of saveable size, a propor-

slime the fine cassiterite is so impure as to be tion of cassiterite intermixed with the dark

more like iron oxide. In the 'granite ore' silicates, but so fine as to be saveable with

considered, it appeared to throw the higher difficulty or even not saveable at all, a propor

slime value, and it is not without significance tion of cassiterite so impure with iron oxide

that all the dark greenish silicates ('heavy as to seriously influence its density, and lastly

sand ') separated by Sonstadt's solution from a suspicion (and only a suspicion) that in the

Buss tailing of this ore, all turned the reddish dark silicates of the ore is some tin which has

colour of ferric oxide when ground in the mor- as yet not developed into cassiterite.



JOURNEYS IN NIGERIA

Further descriptive notes concerning the hinterland of Nigeria, illustrated by the

author's own sketches.

By J. B. RICHARDSON.

THE Bauchi plateau on its northern and
western sides breaks down step by step

to the surrounding plains in a series of

tablelands and broad valleys, each separated
from the other by masses of hills and broken
country ; but to the east and south, especially

the south-east corner, the descent is more pre-

cipitous, for in one short day's journey the
traveller descends from the plateau to the

plain.

The country surrounding the plateau is,

therefore, picturesque and varied in its scen-

ery, with little wind-swept tablelands, broad
valleys, snug sheltered dales, impressive rocky
gorges with boiling torrents, and rugged ra-

vines winding in and out among the stately

granite hills.

From Rahamma to Bauchi there runs a
well trodden trade-route, which taps a popu-
lous line of country to the north of the plateau,

going through a number of interesting towns
and villages. At Liruei-n-delma the traveller

is well within the tin region ; in fact, he en-

tered it before reaching Dan Malaki.
Liruei is a town of several thousand in-

habitants, and is situated in the broad Deleme
valley. Near the market, where bracelets and
ornaments of tin are an interesting addition to

the ordinary produce, are the remains of two
native tin-smelting furnaces, built inside two
large mud-bound houses, with higher walls

than usual. The furnaces are primitive, built

of clay in the form of a dome, and supplied at

one side, about six inches from the bottom,
with holes, through which the native operator
used to create a forced draught by means of

bellows, raising the temperature of the mixture
of tinstone, charcoal, and quartz. The molten
tin ran away into a little trough like depres-

sion on the other side of the furnace. The
seraki or chief of this town had apparently in

times past a prior right in the digging of black
tin, and it is said that the inhabitants migrated
to this Liruei from Liruei-n-Kano after "pick-
ing the eyes " out of that district.

If the traveller puts up for the night inside

the town, he will find the rest-houses clean,

well built, and dry. There are some that

boast a raised corner of the floor, with a niche

in the wall like those in which the figure of a
saint reposes in a church. But, however
pleasant his housing may be, his sleep will be
but fitful, for all night long Liruei is given
over to the chatter of its raucous-voiced in-

habitants and the howling of its many dogs,

a persistent noise that is only drowned by the

loud-tongued priest, followed by the shrill

chorus of the native school, saluting the

dawn

.

End of the Ifiia Gorge.

About half - way between this town and
Badiko, which lies on the eastern edge of the

plain, flows the famous Deleme river, which

is at all seasons a strong stream, and for a

good many months of the year a deep, broad,

turgid, swift-flowing river.

The crossing of a large caravan is a most

remarkable sight. Two years ago only one

small canoe was in use, so that many of the

carriers followed the custom of crossing in

huge calabashes, either sitting in this vegetal

basin and floating down stream, slowly work-

ing their way across, or hanging on to the

289
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calabash with theii hands, and paddling a< ross

with theii legs. If the watei is high, il

stream, and the i .unci finds nil

hall .1 mile down stream by the nine he lands,

so that cases of unsealed provision

and papers stand hance ol coming
through uninjured.

It is only ;i few miles from the Deleme to

Badiko, which is a scattered town neai the

foot ol a mass of bold granite th<- I uga lulls.

Here there is a Ihk ' market, held

under an immense tree and in rough glass

sheds near-by. No town is to be seen, only

a few si attered huts among a number of gra-

nite outcrops in the surrounding cornfields
;

hut Badiko is a good sample of the towns in

dow n. In a i ounti \ in « hii li l is an
i

i

hi pi ising thai I I Id 1"

, .iii.l ii follows that the fai thei From

the beaten tt,u \, the more hospitable they bi

come, foi a white face with a cooling drinl

and soothing i hattei is like a shady oasis in

thebewilderingdesi rtol un ympatheticblai

iallj to the man who has been awaj
alone m tin- bush for months together, with

never a single word of his own languagi

spoken, until he starts to talk to himself, oi

his horse, for company's sake.

From Badiko the track goes east, and de-

scend steeply intothe river-bed, i eeply

emeiges on the other side, to continue over

country broken by patches of baie rock and a

AT

liiKtN.^ScJofi. "ten
THE BADIKO UILLS.

this region, made up of collections of huts

dotted over the country-side,

j,Two broad roads lead from Badiko, running

nearly parallel to Tilde Fulani on the way to

Naraguta, and the telegraph from Zaria to

Bauchi runs through the market- place and

through the compound of the rest - houses,

which lie between the market and the river,

called the Badiko, joining the Deleme a few

miles north of the town. The European
houses of the rest-camp are remarkable for

the castellated enclosing wall, and for a double

thick house-wall with only small windows,

making an annular corridor round a dark, but

dry, central chamber.
Badiko is on' the road for the " tin white

men" going to and fro from Naraguta and

Ninghi, so that encounters are common. It

is pleasant to come across another white man
or strike a white man's camp on a lonely trek,

especially to find someone already settled

number of small streams, passing through soft

clayey ground cut through by rain torrents,

where the local natives procure pure white

koalin to decorate their houses, always with

the high ridge of the Juga hills a few miles to

the north. Then it rises to meet the hills,

which sweep round until they border the road

at its junction with the track to Naraguta.

At this point is Muchia market, one of the

busiest on the road, in spite of the fact that

there is no town near.

This market is always well filled, with cloth

and leather merchants selling gowns and si.

p

pers, satchels and leather charms, with plenty

of food-sellers from the villages and Fulani

camps in the vicinity. At all hours of the

day there is an incessant stream of wayfarers,

a string of donkeys and their owners, bringing

grain from tar Bornu, a local farmer with a

small flock of sheep and goats, a Fulani herds-

man with a few head of cattle to sell for kill
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ing, and his womenfolk carrying a large sup-

ply of 110110'' and butter. Customers are not

lacking, for there are a number of mining

camps within a few miles employing plenty

of well paid labour, and Muchia serves as a

meeting place for gaming and gossip.

In the market, squatting in the shade round

the big tree-trunks and under rough sheds of

grass, the women sell ground-nuts, rice (which

is usually rather black), utcha, which is a

exposing their goods on the ground to the best

advantage, and chattering busily among them-

selves. In the corner is a barber, with a

curious collection of scissors, knives, and

razors, rather blunt from our standpoint, and

as he uses no soap but only water, not a very

tempting opportunity. Next to him is a tra-

velling malum, who acts as letter-writer and

reader. He represents the priestly and edu-

cated class, and is referred to in disputes and

NEAR MUCHIA.

small grain grown by the hill pagans, rather

like semolina when cooked, and balls of

brownish dough, with a thin, evil smelling,

yellow porridge made from guinea-corn. The
butchers are busy killing and cutting up a

beast, and a group of men are cooking strips

of meat over a smoky wood-fire, and sticking

them on a slip of wood, for all the world like

cats' meat as purveyed in London. The cloth

and leather merchants, metal- workers and

sellers of charms, tobacco, cigarettes, and

soap, sit b;ick in their shady grass shelters,

* Nono is milk artificially soured.

can perform marriages. In his satchel he

carries passages from the Koran, pens made
from reeds, and paper brought from the East,

by way of Kano, and an inkpot with red and
black inks. The market is full of life and

noise, with men, women, and children buying

and selling, eating, and drinking, and all talk-

ing and gossiping.

In the stream close at hand a group of men
are washing themselves and their garments

quite publicly, and, in a place set apart for

that purpose, one or two bearded and berobed

old men are praying to Allah and his prophet.
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Vftei leaving Muchia there follows two

miles of wild "" kj s< enery. rhe bills i on*

town t" the roadside and overhang the tra< k,

which winds in and out among huge boulders

viui huge trees, through whose interlacing

- i- seen • ui ve aftei curve oi bare gra

.me sloping iwaj hundreds i bove.

The narrow landscape widens Foi a space

where the well timbered Juga valley stret< hes

away to the north, a g miles to the

|uga camp, with the wonderful N.ili

nd, and then goes on eastward again un-

der the shadow of the lulls to the far side of

the valley, until it ends abruptly in a bare

Steep slope of smooth worn rock, which ll

down to a wide fertile plain, hundreds oi feet

below. The outlook from the top of this pre

cipitous slope affords a wonderful view. Tin-

traveller looks down upon a broad plain, with

farms and trees in miniature, and sil\ er threads

creams winding about the plain. To the

left are still the juga hills, half-covered in

trees and grass, rising steeply out of the plain

below; to the right, in a sweeping i urve, are

lulls that separate this little tableland

from the one above it; and ahead, a day's

journey to the east, are the Dass hills, which

are almost comic in the curious variety of out-

lines they afford, columns and spikes and

quaint curves. They call to mind a highly-

erratic temperature curve as portrayed in a

text-book on physics.

The bare slope of granite is too steep for a

horse and rider, and in wet weather it is quite

a strain for anyone except a bare-footed nig-

uer, and is always a slow and tedious descent.

Across the middle of this plain flows the Jaroa

river, and on its banks is the town of Polchi,

an important half-Hausa, half-pagan town.

From here through Jemaan it is only a three

days' trek to the huge market town of Bauchi,

the name of which indicates the principal oc-

cupation and source of income of its old rulers.

It was pre-eminently the place for slaves; in

fact, the Bauchi slave-market was one of the

biggest in the world, and supplied Mahom-
medan races thousands of miles. The emirs

of Bauchi found themselves situated on the

edge of a huge mass of highlands, traversed

by ravines, and river-valleys thickly popu-

lated by primitive races, for the most part

cannibals, so that it is not to be wondered

that they persistently raided the pagan settle-

ments for slaves.

The pagans are by no means of one race ;

they are of many different races, and even

different types, speaking distinct languages,

and each tribe with its own peculiar customs

and physique. The segn .anon ol tribes mi

patriarchal communities,amongcomparatively
lit- 1 essible mountain villages, seems to keep

the races pure. It would seern thai in this

small trai t of < ounti y, the plateau and the

surrounding lulls, there an- the remnants ol

from thirty to fort] nations Whethei thi
j

an- the oi iginal inhabitant! oi whethei thej

di iven From the plain-., dot I i
ei m to

be known, but the fa< t remains that in and

about the Baui hi highlands there are all these

distinct races, who do nol understand each

other's tongues and havi no common language;

eai h has its own i urious i ustoms and habil

many are. 01 wen-, . annibals : anil they diffei

ii h in physique ami type a-- tin- Scandi

i

. and the I nrk.

In the valleys and table lands, oi course, the

as and Fulanis, the < onquering rai

to a considerable extent mixed and In- d

with some of the pagan tribi l he result is

ice of semi - pagans, who are excellent

fanners, living in small communities, and

growing a considerable variety of crops in an

industrious manner. Until recently, when it

was suppressed by the British, there was a

considerable trade in slave-catching, and there

ts naturally a great hatred between the

pagans and Uausas and Fulanis.

From the point of view of labour, for min-

ing or other purposes, there is no doubt that

tin- pagans are the more efficient. They seem

to be vigorous, honest workers, and, unlike the

Hausa or Fulani, do not slack off as soon as

the overseer's back is turned. The semi-

civilized Hausas, practising a feeble form of

Mahommedanisni and with a Semitic strain

in their veins, are as cunning and crafty a

race as can be. Lazy to a degree, their whole

scheme in life is to get out of as much work

as possible. If they are digging a trench,

they will keep up a noise and simulation of

great energy as long as they think you are

within earshot, but as soon as you are well

away they at once sit down to chatter and

slack. If they are tin-working on tribute,

they will be up to every possible trick to make

a good show, so as to get into your good books

or to earn more money to gamble with, for

they are cursed with a great love of gamb-

ling.

If your labourers are Hausas and Fulanis

you have to keep your eyes wide open all the

time, as they will steal your cleaned tin ore

and bring it back mixed with sand the next

day with superb impudence, and if they are

discovered they will take a big beating with

the greatest stoicism, in fact, they would
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i have a dozen strokes than be fined a

>u of sil\ er.

rhe pagans, on the other hand, although

they may seem a bit shy ami timid and ii

Fore unintelligent, are really honest worl

If you want a road made and you have made
ntract with a pagan headman, you will

wake next morning to see a large crowd ol

naked savages armed with weird implements
of iron and wood. With a few preliminary

shoatS and .hatter they stait off and soon set

up a huge cloud of dust, which will last all

day, and when the cloud clears away there is

your road, or clearing, or whatever it was you
wanted. The only inconvenience with pagan

labour is the fact that if they are in the middle

of a most exacting task, half-way through a

building contract that must be concluded with-

in a certain period, and it happens to be the

date for a big feast or the time for some im-

portant agricultural task, sowing or cutting

down the crops, then off they go, without a

word and without their pay, and no

you see of them unless you want them back.

The pagan does not care for money at all, ex-

cept to pay for his annual tax, which is a
Government tax of a few shillings imposed
on every male fit and old enough to work, but

the wretched Hausa is keenly fond of his

kurdi, that is, money, for gambling and for

trifling luxuries.

The pagans on the hills, and also the semi-

pagans in the valley, are purely agricultural.

They grow enough corn and roots for their

needs, and cotton if they wear clothes. They
have no desire at all to work for the white

man except just to make the small sum neces-

sary for the tax. This probably applies to

the peasantry of the whole country, for the

labour spent on the farms is not great, and
that falls mostly on the boys and women. As
they can grow all they require for food and
clothing with so little trouble, and have a

small surplus most years to take to the local

market and exchange for coloured cloth and
baubles of all sorts, they cannot see any ad-

vantage in working long hours every day in

all weathers, a state of affairs quite against

their custom, disposition, and nature.

There was an effort made by a British syn-

dicate a few years ago to induce the natives

of Northern Nigeria to grow more cotton, so

that the syndicate could buy the surplus at a

price that would have given them a respect-

able margin of profit, but the native could sell

each his tiny surplus at a much higher price

• Toro is a threepenny bit. English silver is current in Nor-
thern Nigeria.

t0 In Dl ighbl IU1 ! . and I mild mt no irason foi

gomg out ol Ins way to put a lot more ground
under cultivation taken in all, the country

j i" ipulated. A I. tic poi tii I thi

land is virgin luisli ol a nature thai i •
i asilj

on win. ii i iops grow with hardly anj

trouble • ' att that until the popula
tion increases tremendously, the natives will

need to giow i lop-, loi a profit and
bung in large surpluses to the white man
warehi iui -

South of the I 'oh hi plain lies the large and

ragged mountainous mass of Jaroa, named
after one of the biggest of the many pagan
tribes, wine h, with its own curious ways ami

usages, keeps to itself in these hills. Onlj
rare occasions do they descend into the valleys

in any number. Half-naked, with thru pot

bellies and coarse brutal countenances, mm h

disfigured with tubal marks, with bone pi*

like crochet-needles through the nose and ear

lobes, they seem somehow to suggest th<

cannibal of fiction. The men are large and

lusty, and come down into the valley at regu-

lar periods of the dry season to hunt deer and

any game they can kill. A band of two
hundred or more will descend into a broad

valley, and stretch a line of coarse strong

netting, a mile or more long, erected on stout

bamboos seven or eight feet high, at right

angles to the river. Along the net, at about

50 yards from each other, are stationed war
riors armed with short spears, bows, and

poisoned arrows. The rest of the band go

some miles into the bush, and form a big hall

circle stretching away from the river, and then

advance noisily and drive into the net all the.

frightened inhabitants of the bush. The buck

and small deer are caught in the net by tin

horns,and shot or speared by the men stationed

for that purpose. The usual catch never

seems large enough to repay the effort of so

many men. This tribe also hunts with the

native yellow dog, which puts up guinea-fowl

and other birds along the river-banks for them
to shoot with their bows and arrows.

The Jaroa hills form the watershed of two

large river-systems. The Deleme is fed by

the many streams flowing to the north, and

the Gongola by as many more from the east-

ern and southern slopes.

To the south-east of these hills stretches

the Zare district, one of the first regions to be

prospected for tin. Bordered to the north by

the high ridge of the eastern Jaroas, it consists

of a series of plateaus with innumerable small

streams and low isolated hills here and there,

not very thickly populated with pagans, whose
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women folk have a most peculiai salutation,

brill jodel ending with a nasal shriek,

which they produce by pinching theii m
When tins happens ab it from

sunup it is rathei disconcerting. The 1
1

-

in fact, the tribal cry ol alarm i men

back from the field in the case ol a raid 01

.itt.u k. rhe reason that it bei ame a form ol

salutation is told in the tali

dent with tins

weird noise on Ins first ride through the

ket and took il lisrespect. Vftei

punishing tin- d that hi

aftei the i i \ should be theii form of saluta

tion to tin- white man.

The descent from the /arc plateau in the

wet season is reminiscent ol Devonshire, with

its leafy scented shrubs and bubbling little

torrents. There is a well defined edge to

/are plateau, overlooking the valleys ol the

Kurdum and Leu rivers, which may be said

to be part of the great plains stretching from

the highlands. These two rivers rise in the

plateau and flow eastward together, at some

points only a few miles apart, and join, some

sixty miles from their source, to form the

Gongola. Both the Kurdum and Leri rivers

were covered by prospecting leases, even

three or four years ago, from their source

nearly down to their confluence. They are

the biggest rivers that flow eastward from the

plateau, and both have quite a strong stream

all through the dry season, and in the wet are

roaring rivers. To camp near their banks then

is like living close to a stamp-battery.

It was possible a year or so ago to take a

three days' journey from Naraguta, across the

river Jaroa, through the village of Murgi on

the Gobellin river and the Zare plains to the

I [ausa town of Leri, a typical walled town of

the plains, with palms and date-trees, and

make every halt at breakfast, noon, and night

on each of the three days at deserted prospect-

ing camps, where engineers had spent patient

months in finding out that the river-system

that feeds the Gongola contains for the most

part more iron than tin.

The Dila river, with its magnificent

and beautiful rapids, is a splendid example of

the rugged beauty of the scenery round the

plateau. The Shen valley and the river be-

low the Bisichi property, both in the he*

the tin region, are near the source of the Dila,

which river, like most Nigerian streams, un-

less they are unusually large, goes by the

name of the nearest village. After passing

below Bisichi, it descends into a broad plain,

uninterrupted except by occasional low ridges

and isolated hills, with the one exception ol

the high arresting range ol the Pollashi billi

win. h jut a thousand feet "in oi the plain l»

hiiul Leri. The rivet flow bj the ruined tow .,

ol K ire, where u igo there wa

i.-u, l.il tragedj ena< ted, li

perou nunit; recei' ing tribute fn

twentv surrounding towns and villages, but

, ,,,/,', wa tyrant, and demanded

so many taxes from hi! pi opli . and sold so

mam foi la\ i ,thal thej i ombined and « iped

the town out of existeni e, and wen thi m
: process. I

i

now not a \ illage foi n mnd, only the

temporarj huts ol wandering Fulanis.

Between Kofia n Zare and the village ol

!i which a streti h of the i
i

take; us nan i . il approai hi a i "lis,

01 eet high, and enters a gorge four

miles long, in which one has to emulate the

antelope and leap from rock to rock, jumping

dangerous holes and across boiling ra-

pids. Occasionally there are waterfalls : one

drops 60 ft. clear into a deep pool, with neaii\

perpendicular cliffs 300 ft. high. For most of

the length of the gorge the sides slope steeply,

with rocky ledges forming galleries infested

with dog-faced baboons.

At the head of this gorge, after passing the

\ illage of Kurdum, there are broad sandy flat!

Here lies the village of Bundas, sheltering

under the high ndge of hills commanding a

view along the wide valley below, where the

lush river grasses grow and the Fulanis come

when the feed is scarce elsewhere with their

huge herds of humped cattle, and build a

makeshift settlement of low grass huts shaped

like a hive with a small low entrance.

The cattle of Nigeria are like the humped
cattle of the East, and are usually dirty-white

in colour, with an immense expanse of horns.

It is wonderful to see several hundred cattle

being taken to water by a couple of naked

children of tender years, armed with nothing

but a small switch, yet they seem to have the

most perfect control over the lumbering beasts.

The Fulani men and women are often hand-

some with straight aquiline features and tine

upright bearing. They are usually light

skmned, some of them little darker thi

Spaniard. Their hair is not so woolly as the

Hausas, and the women especially dress theii

hair in a pleasing way, curling it, and adorn-

ing it with metal hands and rings. They al-

. ear bracelets and anklets of brass. These

petite, light-skinned, pretty-faced creatures are

a great contrast to the coarse-featured, big-

lipped, flat-nosed Hausa women.
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PRECIS OF TECHNOLOGY
Spaulding's Slime-Agitation Method.—The Min-

ing and Scientific Press for March 1 contains an
article by C. F. Spaulding describing his system of

continuous slime-agitation, whereby cyanide solution

that has been freed from its gold in the zinc-boxes is

pumped as a jet into the treatment vats in order to

effect the circulation of the pulp. This method is in

contrast with compressed-air circulation and mechani-
cal agitation Mr. Spaulding elaborated this method
at the Veta Colorado mine, Parral, Mexico, and a

plant with a capacity of 100 to 125 tons is being built

on this system at the Ogle Mountain company's mine
at Oregon City, Oregon. The vats resemble the

Parral type, introduced by Bernard Macdonald at the

the inner and outer cylinders. The gold-bearing solu-

tion collects within the central cylinder, and the baffle-

plates keep it quiescent. The solution is decanted
through a 4-in. pipe, going first through a settling-

tank or a press, and thence to zinc-boxes. The soln

tion on losing its gold is pumped back through a 1 -in.

pipe to the bottom of the transfer pipes, and thus

serving to induce the desired upward current. The
slime passes from one vat to another, but the circula-

tion of the solution is confined within the circuit ot

each individual vat. The inventor states that the

contact of the barren solution with the pulp greatly

accelerates the rate of dissolution of the gold. Also
that the cost of pumping is much less than that of

supplying compressed air. He estimates the power
required for each vat at jj to 5 hp., as compared with

SPAULDINO'S SYSTEM OF SLIME \<:l I ITIOt,

Veta Colorado, and described in our issue ol January
1912. The accompanying illustrations explain Mr.
Spaulding's method as applied at the new installation.

There are three agitating vats each 20 ft. diameter, and
20 ft. deep, with flat bottoms. In each vat, circulation

is effected through four 10-in. transfer pipes, fixed

vertically 2 ft. from the vat walls, with elbow-joints at

the top arranged to discharge the pulp tangentially.

An inner cylinder without bottom is suspended in each
vat, measuring 10 ft. wide and 10 ft. deep, and con-

taining a number of baffle-plates. The discharge of

the pulp tangentially causes a swirling motion between

10 to 15 hp with compressed air This method has
not been patented. In most cases the system should
obi iate the use of mechanical filters.

Emeralds in Western Australia.—The West I

tralian Mining Journal for February 8 contains an
account of the occurrence of emeralds in the Poonah

lardy district, the tinfield not far from Cue. Wesl
ern Australia, written by II P Woodward, for the
i Geological Survey. Large bervl crystals were found

by prospectors in 1909, and A Montgomery, theState
Mining Engineer, presented one of them to the Publii

Museum \li Woodward, while conducting a recon-
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Origin of Canadian Nickel-Copper Ores. The
quarterly bulletin of the Canadian Mining Institute for

March contains a paper by Reginald E Hore, on the

origin of the nickel-copper ores of Sudbury, Ontario.

Several different views are held on this subject. Most
.;ists believe that the ores originated in the same

magma as the norite with which they are associated ;

some believe that the sulphides were concentrated

from the molten magma by differentiation ; while

Others hold that they were secondary deposits made
by aqueous solutions which may or may not have been

derived from the magma. Mr. I lore adopts the view

that the orebodies are the result of a direct igneous

process of concentration, and he proceeds to elaborate

his idea of the process, comparing it subsequently with

the description given by David H. Browne of the

similarity of the furnace products and the original ore.

From A P. Coleman's descriptions of the fused

character of the conglomerate immediately overlying

the eruptive sheet, with which the ores are associated,

it is evident that when the magma had pushed its way
out along the unconformable contact, it was still at a

temperature much above that of its freezing point. It

doubtless absorbed a large amount of the conglomer-
ate, and it is likelv that the light-coloured silicious

upper part of the eruptive is due largely to such

absorption The extension of the norite far out from
the main mass into comparatively narrow crevices in

the surrounding rocks points also to considerable

superheating. It seems likelv that enormous quanti-

ties of heat were given off before any appreciable por-

tion of the magma had cooled to a temperature at

which solidification began. There was then this thick

molten bed with its thin solid crust surrounded by
rocks that were already highly heated. Further loss

of heat must have been at a very slow rate and the

time for differentiation in situ was undoubtedly enor-

mously long

So far as known, molten silicates are miscible in all

proportions. Molten sulphides, however, will not mix

in all proportions with molten silicates. It cannot be

stated off-hand, therefore, whether the cooling magma
would behave as one or as two or more solutions

From a consideration of the end products—the norite

and orebodies—it seems to Mr Hore that before soli-

dification took place, the magma, with decrease in

temperature, had separated imperfectlv into two solu-

tions One of these was composed chiefly of the con-

stituents of silicates and the other chiefly of the con-

stituents of sulphides Each solution contained a

on ol the i onstitui nts ol the

othei i ilphide solution being beaviei .ink to

tin- bottom The process would be much like the
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these, more crystals ol the same composition would
form and tl »m be

i Moreover, crystals forming early

in any part ol the solution, if of high spei ific gravity,

would sink slowly. Since, however, at the tempera-

ture at which such crystals separate, the melt would
be viscous, the sinking ol crystals would be extremely
slow. Some differentiation from these causes alone

would, however, without doubt take place.

If the proportions of sulphides and silicates were
such that their molten constituents were perfectly mis-

cible under the conditions and no separation in the

liquid state took place, there would certainly be some
accumulation of sulphides in the lower pari as the re-

sult of the crystallization phenomena just mentioned
It may be doubted, however, whether the ore deposits

were thus produced. It is true that all gradations

from solid ore to norite containing onlv a fi v. • tiered

grains of sulphides occur; but compared with the

thickness of the sheet the transition takes place in a

remarkably short distance. Incomplete miscihility of

the constituents of the magma and consequent forma-

tion of two solutions would be much more likely to re-

sult in the formation of such deposits Imperfect

separation of the two solutions, with resulting entangle-

ment of large and small bodies of the other during the

solidification, would explain the absence ol a sharp

line of division comparable with that obtained in

furnace practice. Moreover, each solution contained

some of the constituents of the other. Thus the sili-

cate solution was saturated with sulphides, and on
cooling below the temperature beginning the freezing

interval, it is probable that the sulphides would be

among the first formed minerals. If in the silicate

solution there were any included bodies of the sulphide

solution, there would be doubtless a change in the

composition of the solutions in contact. Alter the

main mass of the silicate solution became solid there

would on further cooling be a second deposition of

sulphides from the included solution. We would ex-

pect as a result of such processes to find, and we do
find, large masses of norite specked wiih grains of

early formed sulphides and with occasional patches of

later formed massive sulphides, and from the sulphide

solution massive ore with early formed silicates en-

closed in it.

I) If Browne, in his paper, gave a statement of re-

lationships between ore deposits and furnace products.

He stated that analyses of a pot of matte show marked
tendency of the nickel to accumulate in the central

part well toward the bottom. In the 'ore depo it a

horizontal section shows increase in the ratio of nickel

to copper toward the middle of the orebody. The
output of the mines shows an increase in the ratio with

depth. The marginal deposits show a greater ratio of

nickel than do the off-set deposits Analysis of slag
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and matte show the ratio of nickel to copper to be

greater in the matte than in the slag, and the same re-

lation holds true for ore and the rock that is mined

with the ore. One reason, doubtless, lies in the fact

that molten nickel sulphide is more mobile than the

copper sulphide and that therefore a greater proportion

of the former would settle out from the mixture. The
relative solubility of the molten sulphides in the molten

silicate solution is an unknown but probably less im-

portant factor.

The analogies which Mr. Browne has shown to exist

between the ore deposits and the furnace products

strengthen the view that the deposits were formed

directly from a molten magma.

diameter. The tables are 8 in number, 2 sets of 4 each

on each side of the dredge, having a total area of 1 100

sq ft. Adjustable riffles are placed 6 ft. apart. The
gravel in its passage down the tables is stirred by hand,

so as to obtain an effective separation of the tin ;

mechanical means have not proved satisfactory. The
tailing is discharged by a bucket-conveyor, 35 ft. long,

from the stern. Water-ballast is pumped into and out

of tanks in the stern underneath the tables so as to

maintain the \essel in trim ; for when the tables are

loaded with concentrate the additional weight may be

as much as 50 tons, and the position of the tables as

regards the horizontal has to be the same as after a

clean-up. Power is supplied by Diesel oil-engines.

TIN-DREDGE FOR NIGERIA.

Tin-Dredge for Nigeria.

—

Engineering for March
14 contains an article describing a tin-dredge made by
Werf Conrad for the Jos Tin Area, Limited, and it is

in fact the first bucket-dredge to be sent to the Nigerian

tinfields. The dimensions are : length 82 ft, heam 33

ft , depth 4 ft. 5 in., and draught 2 ft 9 in. The hull

consists of two steel pontoons, divided into water-tight

compartments by means of bulkheads. The bucket-

ladder is 60 ft. long between centres, and there are 40

buckets each of 4cu. ft. capacity. The top tumbler is

square and the bottom tumbler hexagonal. The
dredge will work to a depth of 25 ft. and will elevate

to 15 ft The capacity is from 40 to 55 cu. ft. per

minute. The structure and the machinery are section-

alized, so that the maximum weight is 3 tons. The re-

volving screen is 14 ft. 6 in. long and 4 ft. 3 in.

Wolfram in Queensland.— fn our last issue we
gave a short reference to Lionel C. Ball's articles on
wolfram in Northern Queensland, appearing in the

Queensland Government Mining Journal for Janu-

ary. The February issue of that paper contains a de-

tailed account of the Mount Carbine district, where
the wolfram is disseminated evenly through the lodes,

in contradistinction to the patchy occurrences at

Wolfram Camp. The Mount Carbine deposits were

known to early settlers. Small shipments were made
in 1895 and 1897. but it was not until 1908, when a

line was built to connect Mount Molloy copper mine
with the main railway at Mareeba, that serious de-

velopment was begun. The Irvinehank company w'as

then acquiring control of the best properties. The
first concentrator built by this company commenced

4—6
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erection. The pulp from the battery is delivered to

an upward-current classifier. The underflow is sent

to a Card table, from which the middling, after being

re-ground in a Wheeler pan. is returned to the classi-

fier. The overflow from the classifier goes to a series

of settlers, from which the coarser portions are sent to

Krupp tables and Luhrig vanners. The middlings

from all these tables are returned to the upward-

current classifier without re-grinding. The concen-

trates from the Card and Krupp tables are cleaned in

a trough, and those from the I.unrig vanners in a

kieve During 1912. the amount of ore treated was
6 tons, and the yield 260 tons, so that the aver-

age extraction was about J3J lb. per ton. The con-

centrate is shipped to Germany for treatment.

Electric Power on the Rand. At the March meet-

ing of the Institution of Klectrical Engineers. A E.

Hadlev read a paper on the electric power installations

on the Rand, belonging to the Victoria Falls A Trans-

vaal Power Co. The author traced the history of the

undertaking, and showed how it had grown until at

the present time the daily sales aggregate 1,350.000

units. The standard price lor a 12-year contract is

0'525d. per unit, provided the consumption is not be-

low a certain minimum The consumers also have a

rebate based on the surplus profits of the company.
It is estimated thai electric power has reduced the cost

of power by 40%, and the cost of mining and milling

by from 6d. to Is. per ton of ore milled. Readers will

remember that originally it was intended to erect a

compressors rated as equal to 3500 kw. each. At

Rol mson Central a similar installation of equal power
has been erected, driven electrically. As regards

future extensions, work is already in hand to provide

three steam-driven air-compressors, each equal to

7000-kw., at Rosherville, and 2 sets of 10,000 kw.

generators at Vereeniging. The various generating

us are built on the same design, steam-tin 1

being used, and the generafors producing current on
:i The main transmission lines

carry current at 40,000 volts, except in the wi

Rand, where the distribution is at 20.000 volts. The
lines from Vereeniging to the Robinson Central

junction are worked at -so, ooo i Cusi i ire

supplied at 2100 volts and at 525 volts, and the re-

quisite transformers are provided by the power i om
pany. The air-compi -m is illustrated in the

accompanying plan The turbo-coni; are de-

I to take 22,000 cu. ft. of free air per minute

each, with ' atmospheres. The
sumers require air at 100 lb. persq. in. The- distance

between the two extreme mines east and west 1 I

miles. The total ler.L il varying in

diameter fi Mi I I idley's paper is

lengthy and gives complete details of this great enter-

prise.

Sulphur in New Zealand. The Australian Min-

ing Standard for February 6 contains an article on

the sulphur deposits on White Island, situated in the

Bay of Plenty, off the north island of New Zealand,
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and about 75 miles due west of Waihi. These deposits

are found in the crater of an old volcano, the top of

which constitutes the island. An attempt was made
to work the sulphur in 1886, but the workmen deserted.

The present enterprise is in the hands of the White
Island Sulphur Co., and is directed by J. G. McGee.
The crater is full of water and draining work is being
undertaken. The last report to hand showed that the
level of the water had been lowered by 17 ft., but that

it was still 5 ft. above the sea. The unwatering oper-
ations have disclosed large supplies of sulphur. The
volcano is still active, and new fumeroles are continu-

ally making their appearance. A wharf is being built,

and a refining plant is being erected.

Alumina and Ammonia.—In our October issue we
gave a short note on the Serpek process, for produc-

tive temperature is maintained at 1800 to 1900° C. The
resulting nitride is discharged into an air-tight cham-
ber h. The nitrogen is produced in a gas producer j,

and the mixture of nitrogen and carbonic oxide there

evolved passes up in the opposite direction to the de-

scending material. The carbonic oxide is subsequent-
ly mixed with air entering through the ports e

l , c...

c3 , i[, and is burnt in the upper kiln a, thereby
effecting the calcination of the bauxite. Contact with

water produces ammonia and alumina, and in practice

aqueous solutions of acid would be used for producing
a soluble form of ammonium compound. It will be
seen therefore that this process yields a pure alumina
suitable for the manufacture of aluminium, and also a
fertilizer drawn from the atmosphere. The Serpek
process is being developed in France.

THE SFAiPEK FVBNACE.

ing alumina and ammonia, that is attracting consider-

able attention in America from the points of view of

both producers of aluminium, actual and potential,

and those interested in the fixation of atmospheric
nitrogen . Metallu rgical and Chemical Engineering
for March contains reports of a number of papers on
this and allied subjects presented at a joint meeting of

the chemical societies in America. The most interest-

ing was that by J. W. Richards. The existence of a
nitride of aluminium was first discovered by Mr.
Richards in 1890, when he found that dross from
molten aluminium gave oft a vapour smelling of am-
monia on contact with water. Other investigators,

notably Le Verrier and Mallet, have confirmed this

observation, and have produced nitride of aluminium,
Al N. as \ellow crystals or amorphous drops, and have
shown that on contact with water it is reduced to

alumina with the evolution of ammonia. Serpek's re-

searches have brought the matter farther forward,
lie found that, at temperatures about 1800 to 1850°C,
alumina, when mixed with carbon and subjected to an
atmosphere of nitrogen, rapidly formed aluminium
nitride, while compounds such as bauxite would give

the reaction at a slightly lower temperature. In
practice Serpek uses two rotating cylindrical kilns a
and b. such as are illustrated herewith. Bauxite is fed

into the upper kiln, where it is calcined. In its pass-

age from the upper to the lower kiln it is mixed with
carbon at m. On its passage through the lower kiln

it passes the electrical resistance/, by means of which

Efficiency of the Air-Lift.— Metallurgical and
Chemical Engineering for March quotes a paper pub-
lished by the University of Wisconsin, containing the

results of an investigation, by G. J. Davis and C. R.
Weidner, as to the mechanical efficiency of the air-lift.

The advantages of this system of raising corrosive

liquids have been known for a century, and of recent

years the principle has been applied successfully in

slime-agitation. Other methods absorb less power,
but the advantages of the system are unquestioned.
The paper gives information as to the history and de-

velopment of the air-lift, showing that the principle

was first used by Carl Emanuel Loscher, a ''.erman

mining engineer, in 1797. The four types are describ-

ed, namely, the side inlet, the annular air tube, the

central air tube, and the combination (annular and
central air tube). Among the disadvantages of the

air-lift are its low hydraulic efficiency, 25 to 33% ; the

great depth of submergence required ; its limited

efficiency in horizontal pumping, and the aeration,

which in some circumstances is a disadvantage, caus-

ing i listing of the eduction pipe and the deposition of

salts in the foot-piece. The principal advantages lie in

its large capacity, low maintenance-cost, low operating-

cost, immunity from effects of high temperatures in

the liquid pumped, and its reliability.

The variables that affect a particular size and type

of pump are the following : (1) percentage of submer-
gence ; (2) lift; (3) discharge: (4) volume of air;

(5) pressure of air.
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The length of pump remaining constant, the m
mum output, for instance, foot gallons, occurs at about

the same percentage o itesof

air consumption, being from 61 to 65% for the pump
used in the Wisconsin experiments. At oilier sub
mergences the output vanes as the ord mates of a para
bola having a vertical axis. Under these conditions

the lilt does not remain constant as the percentage of

submergence vat

The length of pump and percentage of submergence
remaining constant, and therefore constant lift, the

efficiencv increases as the input decreases, that is, the

higher efficiencies are obtained at the lowest rates of

pumping.
By varying the percentage of submergence, and

therefore the lift, the length of pump remaining con-
stant, the maximum efficiency is obtained at approxi-

mated (.( submergence for all rates of input or dis-

charge
The lift remaining constant, the efficiency increases

as the percentage of submergence increases, for all

rates of input and all practical percentages of sub-

mergence.
With the same size and type of pump, the percent-

age of submergence remaining constant, the efficiency

increased as the lift increased for the small lifts experi-

mented on, that is, up to about 24 ft. l'rom a theoreti-

cal study, however, the indications are that a point

will be reached from which the efficiency will decrease
as the lift increases.

Other conditions remaining constant, there is no ad-

vantage to be gained by introducing compressed air

above the surface of the water in the well

The type of the foot piece has very little effect on
the efficiency of the pump, so long as the air is intro-

duced in an efficient manner and the full cross-sec-

tional area of the eduction pipe is realized for the

passage of liquid. Anything in the shape of a nozzle

for increasing the kinetic energy of the air is detri-

mental.

A diverging outlet which will conserve the kinetic

energy of the velocity head increases the efficiency.

Accessory Uses of Boreholes.—An article in the

Colliery Guardian for March 28 draws attention to

the many possible advantages of preserving all bore-

boles in mines, particularly those from the surface.

The article is prompted by an instance of a preserved

borehole being the means of saving life that happened
at Egremont, Cumberland, where, at the Townhead
mine, two men were imprisoned in the workings
through an inrush of water which completely cut off

exit by the shaft. These two men knew of a borehole

to the rise of the shaft ; they made their way to it and
soon got into communication with the employers at

the surface, who had also gone to the borehole. The

comp i iala wet e able to i * >tii the im
prisoned men, and they im made an
ments to send down hrough the borehole flaski con
taining hot drinks, food, &c, to say notl o othei

oris in the Bha| i witch, and su< li

woolli ind >' rap asci mid be safi ly put down
a borehole • in in dial eter. "]

• as also

used for pumping air down to the men I be men
1

1 bel the bafl «
i watei

ed and thej i ould I"- brought to the ui

l In!:, rlo mo: I thn lugh the

mining i ompanii oi others not l>< ing , oput
i tin- contrai ti n tubing the tul i been

withdraw n by the i t.i. tot ">' ompletion ol D|

lions, and then thebon I In

man) cas< bable valuable asset is thus thi ". a

awa; for the paltry ci isl ol the tubi s, an item of,

anything from / lo to < 100 according to the dian

and depth of the borehole \ part from being USI I

I

,i means of saving life, b in hole i an b< and arc l»'ing

es and vt ntilating pur]

I of a diameter large em iugh foi

.i man to be lowered up and down, mining com]
might consider making such provision v. hen-. ad

exit by shaft or other means docs not exist. A bore

hole "I such large diameter might have other use n

could be utilized for lowering umber, a work of mag-
nitude in some metalliferous mines which taki i

i b

time at the hoisting slialt. It could also be used for

conducting electric cables to the workings, thus remov-
ing the danger cfhaving them in the shall l In

in ni will no doubt be seriously considered in the future

Hardinge versus Chilean Mills.—The Bulletin for

March of the American Institute of Mining Engineers

contains a paper by H. W. Hardinge on the results

obtained by his type of mill. Among other thing he

gives details of competitive trials between his mill and
the Chilean mill at one of the disseminated-coppet
mines in Utah, and shows that his mill yielded a more
even product. The screen analysis shows that the

Hardinge mill delivered 98'2% of the feed through 20-

mesh, as against the Chilean mill with 66 2%. As re-

gards the finenessof grinding, the Hardinge delivered
21 '89% through MO mesh, as against 4549% by the

Chilean. Thus, within the limits of products suitable

for water concentration, the Hardinge mill yielded

76'7% of the feed in this form, and the Chilean mill

only 36 3%.

CURRENT LITERATURE.
Measurement of Compressed Air.—The March

issue of the bulletin of the Canadian Mining Institute

contains a paper by C. H. Taylor, describing the me-
thods of measuring compressed air supplied by the

author's method of hydraulic compression to the Co-
balt mines.

Sizing-Screens.—In Metallurgical and Chemical
Engineering for March. Robert II. Richards dis-

cusses the various systems of standard screens for use

in sizing-analysis, recommending the set made by the

W. S. Tyler company, in which the linear apertures

are in the progressive ratio of the square-root of two,

the thickness of the wires being adapted to the require-

ments of manufacture This ratio is Kittinger's, but

we would draw attention to T. J. Hoover's system
based on the cube-root of two, the ratio of volume of

the particles and not the area of the aperture. Mr.

Hoover's method was described in a paper read before

the Institution of Mining and Metallurgy, and refer-

ence was made to it at some length in our issue of

June 1910.
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Hand-Sorting.— In theMiningand Scientific Press
for March 15, R. S. Handy describes the experiments
at the Bunker Hill & Sullivan lead mine, Idaho, which
proved that hand-sorting was inadvisable under the

particular circumstances ruling at that mine.
Concentrating Iron Ore.—The Iron and Coal

Trades Review for March 21 contains an article by
H J. H. Nathorst, translated from the Swedish, des-

cribing the magnetic concentration of iron ore at the

Gellivare mine, Sweden
Grinding- Pans. — The Monthly Journal of the

Chamber of Mines of Western Australia for January
contains a paper by E. Jensen, giving the results of

experiments with grinding-pans at Great Fingall.

Gold-Dredging.— In the Mining and Scientific

Press for March 8, Charles Janin describes the pro-

posed restrictive laws in California relating to the dis-

posal of tailing in dredging operations, and recounts
the regulations in the other countries where gold-dredg-

ing is an important industry.

Lluvia de Oro.— In the Engineering and Mining
Journal for March 15, H. R. Conklin describes his

work at the Lluvia de Oro mill, Chihuahua, Mexico.
Owing to the gold-silver ore being much harder than
expected, it was found necessary to re-arrange the

plant. The ore is now all-slimed and cyanided,
Nissen stamps and tube-mills being used. The con-

tinuous process of cyanidation has been adopted, with

some modifications in detail. The barren solution is

added to the pulp at each of the three middle thicken-

ers and water at the last thickener. The overflow

solution from the first thickener only is precipitated,

the solution from the other thickeners making up the

circulating mill-solution. This system requires a
larger solution-storage capacity than the counter-

current system, but the gain in extraction due to fre-

quent changes of contact solution would undoubtedly
more than counterbalance this item. The compara-
tive results of the intermittent and continuous systems
show that, at this mill, the continuous system is far

superior. A notable feature is the method of trans-

ferring the pulp from one thickener to the next by
means of barren solution and ejectors. Other cyanide
operators may find in this a valuable suggestion. The
possibility of obtaining intimate contact between bar-

ren solution and ore makes it worthy of consideration.

Refining Gold Slime.—In the Engineering and
Mining Journal for March 22, Lyon Smith describes

the process of refining gold slime produced at the Pitts-

burgh-Silver Peak mine in Nevada.
Lead Smelting.—The March issue of the Bulletin

of the American Institute of Mining Engineers con-
tains a paper by R. C. Canby, tracing the history and
development of American blast-furnaces applied to the

metallurgy of lead.

Determination of Zinc.—In the Engineering and
Mining Journal for March 1, C. Offerhaus describes

Voigt's rapid method of determining zinc in ore and
slag, giving the results of his own experience with it.

Metal Filaments.—At the meeting of the Institute

of Metals held on March 11, Alexander Siemens read
a paper giving a history of the production of metal fila-

ments, tungsten, tantalum, etc., intended for use in

electric lamps.
Genesis of Disseminated Copper Deposits.—In the

Engineering and Mining Journal for March 22,

C. W. Botsford elaborates a theory explaining the for-

mation of replacement orebodies of the disseminated-

copper type.

Coal Storage.—In the United States much trouble

is experienced in storing small coal. R. G. Hall, in

the Mining and Scientific Press for March 15, des-

cribes his work in connection with storing fine coal at

a zinc-distilling plant in Illinois. The coal is flushed
into a pond, and when required is extracted by means
of a centrifugal pump.

Fire-Clay in Canada.—The March issue of the
Bulletin of the American Institute of Mining Engi-
neers contains a paper by Heinrich Ries, describing
fire-clay deposits in Canada, particularly in Nova
Scotia, Quebec, Saskatchewan, and British Columbia.

BOOKS REVIEWED
American Mine Accounting. By W. H. Charlton.

Cloth, octavo, 370 pages. New York : McGraw-
Hill Book Co. Price 21s. For sale at the Techni-
cal Bookshop of The Mining Magazine.
This book is receiving a welcome in the United

States, where nothing of the type has previously been
published, most books or papers on the subject being
confined to the explanation of individual systems of

accounting. The English books on mine accounts are

so little in accord with American practice as to be of

no assistance. Mr. Charlton is a Michigan man, and
he descriDes in detail several methods used at iron and
copper mines in that district. He covers Utah practice

in copper and coal mining, gives an example of Arizona
methods, and details of the practice at the Portland
gold mine at Cripple Creek. The book is to be highly
commended.
The Cobalt Mining Manual. Compiled by H. Burges
Watson. Pocket size, cloth, 70 pages, with map.
London : Straker Brothers. Price Is. For sale at

the Technical Bookshop of The Mining Magazine.
This small book gives an outline oi the operations

at Cobalt, Ontario, with information as to the chief

producing companies.

Geological Survey of South Africa. 1911, Part 111.
Quarto, paper covers, 120 pages, with maps and
illustrations. Pretoria : Government Printing Office.

Price 7s. 6d.

The third section of the report for 1911 of the Geo-
logical Survey of the Union of South Africa contains
many interesting papers, of which that by E. T.
Mellor in the Lower Witwatersrand System of the

Central Rand deserves special notice. W 2 regret to

note that the index map of the Transvaal accompany-
ing this report is hopelessly out-of-date as regards
names of provinces, railroad communications, etc.

Map of the Nigerian Tinfields. By E. A. Langslow
Cock. London : Waterlow & Sons. Price 42s.

For sale at the Technical Bookshop of The Mining
Magazine.
This map of the Naraguta, Ninkada, and adjoining

districts of Nigeria, has been prepared unofficially by
the Government Inspector of Mines. It is a second
edition of a publication that appeared in 1911, and
contains up-to-date information of all the claims staked
and the ownership. A book of 130 pages accompanies
the map, giving the desired details. The scale is 4
miles to the inch, and the area covered is 25,000 square
miles. Mr. Cock's labours will be greatly appreciated
by all interested in Nigerian tin.

The Maikop Oilfields ; Their Development and
Possibilities. By Vladimir J. Winda ; translated by
F. F. Verschilde. Pamphlet, 40 pages with maps.
London : The Financial Times. Price 2s. For
sale at the Technical Bookshop of The Mining
Magazine.
Mr. Winda is a Russian state mining engineer and

geologist. His pamphlet gives a critical review of the

activity and prospects of Maikop companies, and geo-
logical and location maps.
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COMIWM RKPORTS
Nigel Gold. this i ompa

situated in the I leidelberg district of the in- vaal.on

the southeaster!) continuation oi the Wilwatererand
miles south ol the mil

tin- (,>i i-asi Rand I in company is registered undei

laws, and the hi burg.

i Curnow is manager Milling started in 1888,

and dividends 1 lid regularly, except during

the war. In 1910 the number of stamps was increased

from 55 to 75. The report now published covers the

year 1912. During this period the stamps and tube-

mill were running continuously. The tonnage treated

was 156,500, averaging 7\ dwt. per ton, and the total

yield by amalgamation and cyaniding was 53,474 oz..

dwt. per ton. In addition, 13,450 tons of ac-

cumulated slime was treated, yielding 1558 oz. The
working cost was 23s. 9d. per ton The total receipts

were £235,538. and the working cost £185,994 I £379
was paid as profits tax, £14,334 written off for depreci-

ation, and £3000 allocated to redemption of extraordin

ary capital expenditure The dividends absorbed

H i.. ing .a the i is expectei that

liture w ill I" ontirelj

liquidated during the current yeat Vd litionali laima

adjoining the Rand Nigel sei u property havi

on 1 •» eml II we
calculati 'i .ii i eraging C dwi . and

: In low tlie I. hi. Is .ii pi
, -.rni unprofil

able
ConnoliHnlrd Minr» Selection. I In-. , ,,ni| m

itioi ol tit lean

the Mines Selei

Co., both ol w lin ii were
189S In 190 i, tbi

ol A I in tiki

>uhli i en red, and in

1910a subsidiai j . the West Vfri

can Mines Selection Syndii ate,

pur] i

. ,in in. tin;; work in i onnei tion

with the \\ allis pi i ipei tie: I in-

most profitable pai tit ipatii

the Kami ha been inconnei

with the I Irakpan mine W. L
I lonnold hassini i nning

until I- eai I ei n i
:

i mil

ing engineer to the group, and
hi i ededb; i i Knechl
Mi l lonnold is now manag

rectoi at Johannes] n

The capital of the company is

£552.500 ill 10s shares, the de-

nomination being reduced from

£! to 10s in July 1911, in order
in bring the book value of thi

tothi it market value. No
dividends were paid from

to 191 1. There are also outstand-
I ll ..1)00 debentures. As

has been the i ase w ith other

African houses, the company has

in .1 had during recent years much
opportunity for speculative deal

ings, and large amounts of money
have bad to be supplied for

development of the propertie

Now that Hrakpan is making
profits, it has been possible to

resume dividends The report

for the year 1912 shows an in-

come of £65,939 from dividi ad

and interest, and £21 ,953 profit

from the sale of securities Kx-

penses totalled £13,017, and
i i.l 19 was paid as debenture in-

terest, while £55,250 is being dis

tributed as dividend, being at the

rate of 10%, and l 100 placed

to reserve.

Brakpan Mines. Tins com-
pany was formed in 1903 toaccmire from the Transvaal

Coal Trust the Hrakpan gold property in the far east

Rand. This nunc was the first deep level in that part

of the Rand, and it is the most valuable asset ol

Transvaal Coal Trust and the Consolidate I M
Selection Company. As we have many times re

corded, the property has been developed by two ver

tical shafts, one below the other on the dip. The
plan on the opposite page shows the present state of de-

velopment. Milling commenced in June 1911, and

the first dividend was paid in 1912. The report now
.s-ued covers the year 1912. During this period,

738,108 tons was raised and sent, together with 17,310

Far East rand and

heidelberg district
Outcrop Rai/wjys
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tons from the dump, to the sorting station, where 15%
waste was eliminated ; 637,523 tons was milled. The
average number of stamps running was 135 out of 160,

shortness of labour causing delay in getting the full

plant into operation. The yield of gold by amalga-
mation was 137,549 oz., and by cyanide 99,056 oz., a

total of 236,605 oz., worth /995,623, being an extrac-

tion of 7 423 dwt. or 31s. 2d. per ton milled. The
mining expenses were £355. 162 ; allowance for develop-
ment £47,814 ; and metallurgical treatment £l 14,885,
being lis. Id., Is. 6d., and 3s. 7d. per ton respectively.

Adding head-office expenses, the working cost was
£552,340. or 17s. 4d. per ton, leaving a working profit

of £444,117, or 13s. lid. per ton. Out of this, £48,728

issue of the report for 1912, news has been received

that No. 1 shaft intersected the deposit at a depth of

3438 ft.

Transvaal Coal Trust.—This company was formed
in 1SS9 to acquire the Weltevreden farm, afterwards
known as Brakpan, in the far east Rand, and several

purchases have been made subsequently. The gold
deposits on the company's property were sold to sub-
sidiary companies, the Brakpan and Springs. The
Transvaal Coal Trust works the De Rietfontein and
Oogies collieries, having suspended operations at the
Brakpan coal mine in 1908. The report for 1912 now
issued refers to the increasing difficulty of making the
collieries in this district pay, owing to the poor quality

COV T COLD MINING AREA

(MODDEPFONTEIN) CONSOLIDATED L*-~

\

BRAKPAN MINES
USO 5 CLAIMS

Sca/e of feet"

PL. IS OF THE FWAKPAX WORKINOS.

was devoted to additional capital expenditure, and
£41,953 was paid as profits tax. The shareholders re-

ceived £300,000 as dividend, being at the rate of 40%.
Development work to the extent of 17,348 ft. was done
during the year, and the reserve on December 31 was
2,457.000 tons averaging 6 74 dwt. over 61 inches, an
increase of 532.000 tons during the year, the assay-
value continuing the same. The width of the ' reef

'

averages 31 inches, and its content 9'36 dwt. As al-

ready recorded, 40 additional stamps are to be added
It has been found desirable to increase the number of

tube-mills, owing to a larger amount of pyrite in the
ore than expected.

Springs Mines.—This company was formed in 1909
to acquire from the Transvaal Coal Trust an extensive
gold-mining area in the far east Rand, to be developed
as a ' fourth deep.' The direction is identical with
that of the Brakpan mentioned above. Two 7 com-
partment shafts are being sunk 4500 ft. apart. The
issued capital is £630,000. Of this, £300,000 was
issued fully paid as purchase price, and 330,000
shares of £l were issued at 30s. To date, £460,000
lias been spent, chiefly in shaft-sinking. Since the

of the coal, as compared with that produced at Wit-
bank and other parts of the Transvaal. The output of

the De Rietfontein for 1912 was 141,840 tons, a de-

crease of 50,000 tons as compared with 1911. A bet-

ter account is given of the work at Oogies, which is

in the Witbank district Here 324,602 tons was sold,

or 19,109 tons more than in the previous year. Bor-
ing operations are being conducted on coal lands near
Breyten, farther east, between Carolina and Ermelo.
The accounts for the year show an income of £47,515
from the coal trade, and £101,400 from dividends on
investments, chief of which is the Brakpan gold mine,
in which company the Transvaal Coal Trust owns
253,000 shares, or practically one-third of the share

capital The dividend for the year was £109,152, be-

ing at the rate of 20 per cent.

Glencairn Main Reef.—This company belongs to

the Barnato group, and owns a property on the out-

crop in the middle east Rand. The grade of the ore

mined is lower than that of any other worked at a pro-

fit on the Rand. Milling started in 1890, and divi-

dends were first paid in 1894. After the war, dividends

were not resumed until 1906, and the rate has been
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iratively small ihow thai

rting station, whore

waste was 1 he mill ol 160 Btamps
ol ore, from whit li

xtracted by amalgamation, and 17.367 oz.

, worth
: I. per ton milled I

out ol which ( 1 180

was paid .is proGts tax, ai distributi

i ii

iIhm 31 was calculated al 205,418 milling

Lawn, the consulting engini thai

there is also in the mine 1,111,164 tons of ore of doubt-

ful profitableness, oi which he assumes that one li.ilf

will be worth working.
New Primrose. This company belongs to the Bar-

nato group, and owns an outci rty in the

middle east Rand. Millini

in 1895 the number of stamps was increased to

2 the first tube-mill w.is installed. The report

lor the vear ended December 31 last shott

309.60S tons was raised, and. alter the rejection of 9%
waste. Js'i.000 tons averaging 7 13 dwt. was sent to

the mill The yield by amalgamation was (,1 ,716 oz.,

and by cyanide 33,273 oz . making a total of 95.019

oz., being a recovery of 6 57 dwt., or 92% of thi

mated content. The slime-plant treated also 38.022

tons of accumulated slime, from which was obtained

4451 oz. gold. The revenue from the sale of gold pro-

duced from current ore was /404.086. and the working

cost was £201.658, leaving a profit of £202,428. the

figures per ton being 27s lid , 13s. lid., and 14s., re-

spectively. A profit of £13.722 was made from the

treatment of accumulated slime, and £4668 was re-

ceived from rents and interest. The sum of £20,976

was paid as profits tax, and £5872 was allowed for de-

preciation. The dividends absorbed £178.750. being

at the rate of 55%. It has been decided to add two

more tube-mills and accessory classifying plant. The
development done during the year included much
work in the western side of the mine, and many patches

of profitable ore were found ; in addition, the old work-

ings were reconnoitred, with good results in several

sections. The ore reserve at December 31 was esti

mated at 413.033 milling tons, averaging 6$ dwt The
installation of tube-mills will make it possible to treat

ore of lower grade, and the life of the mine, which in

any case is short, may be prolonged.

Ginsberg.—This company belongs to the Harnato

group, and owns an outcrop mine immediately to the

west of the East Rand Proprietary. Milling com-

menced in 1894 and dividends were paid from 1897 to

1905, except during the war. In 1905 the mill was

destroyed by fire, and in 1906 the plant of the adjoin-

ing Balmoral company was leased. The latter mine

had not been worked for some time owing to discour-

aging developments In the following year, the Gins-

berg and Balmoral companies were amalgamated
The payment of dividends was resumed in 1908. The
report for 1912 now issued shows that the addition of

a tube-mill (none having being used there before) made
it possible to increase the output and the recovery.

The amount of ore sent to the sorting station was

248,849 tons, of which 32% was rejected as waste, and

167,922 tons, averaging 7'58 dwt.. sent to the 80

stamps. The yield by amalgamation was 38.394 oz.,

and by cyanide 21.017 oz , making a total of 59,411

oz., worth £252,533. This was a recovery of 93'3%

as compared with 91% the year before The yield

per ton milled was 7 dwt., or 30s. The working cost

was £171,876 or 20s. 5d. per ton, leaving a profit of

rhi um ol paid ai profil tax,

i io,l B6 was allowed (oi depi ei iaiion i he share

holders received fi b thi
;

As the supply of native labour has impn nailer

i bine drilling wai dont thi method
is n, .t advani dip

1 lev elopmenl during the yeai has | ulta

ist ol the

north iat expeel

iping

ground before thi East 1 ind dike is intersected

Witwnte-rsrnndGold. I mvns the OUl
.. Knight's, in tl

i long to i up Mill

mg started in 1888, and was sus] 1891 to

1896, during win.

ploration i

notabli original workings losl thi

owing eversefaul en nil i il the faultii tx

ing tba I
meis trui in

tion with I ind pan ol the I asl Kami
ii-diately adjoining, and at othei parts

i Rand In 1911 arted 3000

ft. south, in a deep-level pa property. The
report for 1912 shows thai this ihafl intersectei

i ,ii a deptl ii Though
were disappointing, the subsequent drill j

• i >"< I to be

in profita ile ore 1 lurin ; thi u I 111 i

raised, and, after the removal of 20'. 989

tons, averaging 6 13 dwt.. the mill The
yield by amalgamation was 80.322 oz., and by cyanide

48,233 oz., a total of 128,555 oz., being 5 6 dwl oi

23s. lOd. per ton milled. The working cost was

£336,076, or Its. 7d. per ton. leaving a profit of

£210.750, or 9s. 3d. per ton. The estate brought in

an additional income of £20,643 < lul ol the profit,

£44,250 was allowed for depreciation. 06,790 was
paid as profits tax, and £148,750 was distributed as

dividend, being at the rate of 35%. Development

covered 10,008 It., and disclosed 189,333 tons of ore.

The reserve on December 31 was estimated at 1,331,540

milling tons containing 6 1 dwt. per ton.

East Rand Proprietary. This company was formed

in 1893 to develop the Farrar interests in the East

Rand. In 1908 the whole of the businesses and pro-

perties of the subsidiaries formed in the meantime were
re-purchased, the Driefontein, Angelo, Comet, and
Cason being the leading producers. A change of

direction and management was made in 1911, and the

milling policy altered, by the rejection of a greater

proportion of low-grade stuff. H. Ross Skinner is

now superintending engineer, and W. T. Anderson

general manager. During the year 1912, 820 stamps

and 25 tube-mills were in operation. The ore raised

totalled 2.054,507 tons, and after 10% had been reject-

ed, 1,849,290 tons was sent to the stamps. The con-

tent of the ore delivered to the batteries was estimated

at just under 8 dwt. per ton The yield by amalga-

mation was 424.945 oz . and by cyaniding 280,380 oz.,

making a total of 705,325 oz., or 7 63 dwt. per ton.

The revenue from the sale of gold was £2,967,442, or

32s. Id. per ton milled. The working cost was as

follows: mining £1,088,598, or lis 9d per ton milled ;

development charges £277,207, or 3s. per ton ; metal-

lurgical operations £412,284, or 4s 5d. per ton
;
gen-

eral charges £150.259. or Is. 7d. per ton; total

£1,928.349, or 20s. lOd. per ton, leaving a working

profit of £1.039,092, or lis. 3d. per ton. In addition,

67,347 tons of accumulated slime was treated, yielding

gold worth £54,665, at a cost of £17.011, leaving a

profit of £37,653. The total working profit was there-

fore £1,076,746. Out of this, £45,891 was spent in
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machinery, plant, and buildings, £48,920 on metallur-

gical plant, £21,281 on property, quarters, etc., and
£99,592 on shaft-sinking and underground equipment,
total £215,685. Profits tax absorbed £75,059, £68,712
was written off expenses of debenture issue, £73,667
was paid as debenture interest, £53,300 was devoted
to the purchase of debentures, and £12,269 was sub-

scribed to the miners' phthisis compensation fund.

The shareholders received £611,474, being at the rate

of 25%. The development work totalled 57,440 ft .

and the ore disclosed was 1,774,631 tons, of which
1,029,106 tons was classed as profitable, averaging 8'2

dwt. per ton. An estimate of the ore reserve on De-
cember 31 was 6.013,300 tons averaging 6'S dwt.
There are also 8.166,327 tons of ore blocked-out aver-

aging less than 4'3 dwt., the present pay limit. The
most important new work during the year has been the

resumption of sinking the 7-compartment vertical shaft

at the Hercules section. This was sunk to 3018 ft.

some years ago. The shaft was unwatered in April of

last year and a plat cut at 3000 ft., from which it is

intended to cross cut to the Main Reef Series on the

horizon of the Cason 23rd level. The depth at this

shaft at December 31 had been extended to 3937 ft.

Development has been restricted in the Driefontein
section, as it has been found that the Wit. Deep dike,

well known for its water, trends in that direction. It

is intended to install an adequate pumping plant be-

fore sinking further in this district.

Cinderella Consolidated.—This company belongs
to the Albu group, and was formed in 1910 as a con-
solidation of a number of deep-level properties, of

which the Cinderella Deep was the only producer, to

the southeast of the East Rand Proprietary. Progress
of development was delayed by the fact that only one
shaft had been sunk, whereas the government regula-

tions call for two. It was intended to obtain a second
outlet through Angelo Deep, belonging to the East
Rand Proprietary, but suspension of work at that part

of the property interfered with the plan. Subsequent-
ly connection was made, at the end of 1912, with the

Cason shaft belonging to the same neighbour. The
main shaft, called the ' West,' is vertical until it cuts

the deposit, and thenceforward it follows the dip. Up
to December 31 last the incline had been sunk 1163
ft., bringing the lowest workings to 4443 ft. vertically

below the surface. Another vertical shaft, the ' Cen-
tral,' is being sunk 5000 ft. to the east, and on Decem-
ber 31 had reached a depth of 2375 ft. The report
for the year 1912 shows that the property has suffered

considerably from shortness of labour, both in stoping

and development. The reverse faulting on the 5th
level also hindered the scheme of development, and
the unexpectedly large influx of water in the Central
shaft also delayed operations. During the year, an
average of 75 out of the 100 stamps were running,
together with 3 tube-mills. The amount of ore mined
was 247,823 tons, averaging 6 32 dwt. per ton, and
after the removal of 14$% waste, 211,518 tons, aver-
aging 7 dwt., was sent to the mill. The recovery by
amalgamation was 40,248 oz., and by cyanide 29,266
oz., a total of 69,514 oz., worth £294,213, or 27s. lOd.

per ton milled. The working cost was £261,338, or
24s 8d. per ton. The accounts show agross profitof

£47,931, out of which £27,500 was paid as debenture
interest, and £3340 as taxes, the remainder being
carried forward The development work amounted
to 15,509 ft., and at December 31 the reserve was
figured at 573,000 tons, averaging 67 dwt., and in ad-
dition 391,000 tons is returned as probable ore Ma-
chine stoping has not been found satisfactory, and
hand-labour is being substituted wherever possible.

The assay-values in the lowest workings are in general
higher than those of ore hitherto found, and this fact

has evoked a more hopeful feeling than was possible
in connection with the ground developed at first.

New Rietfontein Estate.—This company belongs to

the Barnato group, and owns a gold mine eight miles
northeast of Johannesburg, on a fragment of a ' reef,'

known as theDuPreez Series, parallel to the Main Reef
Series, and believed by many geologists to be actually

a dislocated part of that series. The present company
dates from 1892, and several subsidiaries were formed,
to be re-absorbed in 1905. Dividends were first paid
in 1893, and have been irregular. The best period
was from 1906 to 1909. The report for 1912 shows
that 23*5,742 tons of ore was sent to the sorting station,

where 19$% was rejected as waste. The ore sent to

the mill, which contains 120 stamps and 3 tube-mills,
toialled 189,287 tons, averaging 6 65 dwt. The yield

by amalgamation was 39,696 oz., and by cyanide
17,460 oz., a total of 57,156 oz., worth £243,031,' being
a recovery of 6 dwt., or 25s. 8d. per ton milled The
working cost was £204,247, or 21s. 7d. per ton, leav-
ing a profit of £38,783, or 4s 2d. per ton. Income
from the estate was £6087. The shareholders received

£45,756 as dividend, being at the rate of 7$%. The
results are almost identical with those of 1911. It has
been found necessary to re-sample the mine on account
of some of the blocks proving to be of lower grade
than originally estimated. The reserve was calculated
on December 31 at 135,887 milling tons, averaging 6$
dwt. There is also 260,214 tons of uncertain profit-

ableness. Much of the development work around
No. 1 shaft has given disappointing results, owing to

poor quality and to faulting. A bore-hole to the
south of the dike passed out of the Witwatersrand
system at 3068 ft., without having disclosed the pres-

ence of any auriferous conglomerate.
West Rand Consolidated.—This company, belong-

ing to the Albu group, was formed in 1903 as an amal-
gamation of a number of properties in the far west
Rand, and in 1907 it was consolidated with the Violet
company. The share capital is £2,275,000, and there
are £500,000 debentures. The only dividend paid was
in 1908, when 3|% was distributed. The property
contains the Battery Reef as well as the Main Reef
Series The report for 1912 shows that 404, 7S3 tons
of ore was raised, and after the rejection of 17% waste,
334,420 tons was sent to the mill, which contains 100
stamps and 4 tube-mills. The yield by amalgamation
was 67,751 oz., and by cyanide 40,002 oz., a total of

107,753 oz., worth £455,992, being 6'4 dwt. or 27s. 3d.
per ton. The working cost was £381,287, leaving a
profit of £74,704, or 4s. 5d. per ton. Out of the profit,

£6984 was paid as profits tax, and £30,000 as deben-
ture interest, the rest being carried forward. The
more plentiful supply of labour has made it possible
to push developments, and on December 31 the ore re-

serve was estimated at 1,116,733 tons, averaging 6
dwt. The developments on the Battery Reef have
been particularly favourable, so much so that the
directors are contemplating the erection of additional
plant that will bring the total capacity to 700,000 tons
per year.

Aurora West.—This is one of the companies owning
outcrop properties in the middle west Rand that have
not yet paid a dividend Milling was started in 1892,
suspended in 1894, resumed in 1899,only to be stopped
by the war. A fresh start was made in 1908, with a

new plant consisting of 60 stamps, which were in-

creased to 80 in April, 1912. The control is with the
Albu group The report lor 1912 shows that 192,522
tons of ore was raised, and, after the rejection of 19%
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are disclosing a rather higher grade of ore, and on

December31 the reserve was estimated at 957,571 tons

averaging 5 dwt. per ton.

Roodepoort United Main Reef. -Thiscompanj bi

longs to the Albu group and was originally formed in

L887. The property is in the middle west Hand

From time to time there have been many amalgama-

tions and re-arrangements of holdings In 190 ai

amalgamation was effected with the Kimberley Roode-

poort, and in 1910 part of the deep levels were handed

over to the New Steyn Estate The deposits have

proved to be irregular and ol low grade, and the prob

lem ol earning . i profit has been difficult Dividends
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and the profit £42,710, or 2s. 4d. per ton. Out of the

profit, £15,054 was paid as interest on tlie loan

the rest carried forward The ore reserve on Decem-

ber 31 was calculated at 379,283 tons, averaging 5

dwt ,
together with approximately 100,000 tons part-

ly developed estimated to contain 6 34 dwt. per ton

The reserve shows a decrease in tonnage during the

year.
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Consolidated Langlaagte. Tins company was
formed in 1902 to acquire the properties of the Croesus
and Langlaagte Star companies, on the outcrop in the

west part of the central Rand. The control is with

the Barnato group. In 1905 the ^haft at the Star sec-

tion intersected the Ferreira-Crown Reef dike, at a

depth of 1657 ft., and subsequent exploration by bore-

hole revealed the fact that the Mam Reef Series was
1100 ft. nearer the surface on the south side of the dike

than on the north side. Accordingly, a new system

Plan < f thi Consolidated Lnuylannte Workings.

at development was adopted by means ot two new
shafts on ground acquired in 1908. A year ago it was
decided to replace the old 140-stamp mill by a new
mill of 100 stamps and 10 tube-mills, and the change
was effected at the beginning of October. The report

for 1912 shows that 290,036 tons was raised, through
all four shafts. As the ground between the three

'reefs' contains gold, no sorting is done. Theamount
of ore milled was 295,072 tons, averaging 6'56 du-t.

The yield was 56,632 oz. by amalgamation, and 32,978
oz. by cyanide, a total of 89,610 oz., worth £380,
a recovery of 25s. 9d. per ton. The working cost was
£281,246.' or 19s. per ton. leaving a profit of £99.446,
or 6s. 8d. per ton. In addition, a pro6t of £22,062
was made by re-treating 94.370 tons of accumulated
slime. Out of the profit, £4500 was paid as debenture
interest, and £23,329 as interest on the loan of

£472,217 advanced by the parent company, the

Johannesburg Consolidated, and the rest written off

for the redemption of the balance of debentures,

£75,000. A scheme will be placed before sharehold-

ers at the forthcoming meeting for the capitalization

of the debt owing to the Johannesburg Consolidated.

The ore reserve on December 31 was estimated at

2,069,630 tons, averaging 6 4 dwt., an increase of

S47.000 tons during the year. The issued capital of

the company is £732.679, and no dividend has yet

been paid For the accompanying plan we have to

thank ' Mines of Africa,' by R. R. Mabson, published

by The Statist.

New Unified Main Reef.—This company owns pro-

perty in the middle west Rand. The control is with the

Harnato group. The company was formed in 1891

.to acquire the properties of the Eagle and National

companies In 1892 the Edinburgh property was ab
sorbed, and in 1894 deep-level claims were acquired.
Milling was started in 1893, and stopped the next \ear,

to be resumed in 1898. After the war, milling was re-

started in 1903. The payment of dividends com-
menced in 190S The report for 1912 shows that

161,735 tons of ore was raised, and, after the rejection

of is",, waste, 132,100 tons, averaging 7'3 dwt., was
sent to the mill, which contains 60 stamps and 1 tube-

mill. The yield by amalgamation was 32,299 oz., and
by cyanide 14,140 oz., a total of 46.439 oz., worth
£197.215, being a recovery of 29s. 9d. per ton. The
working cost was £140,724, or 21s. 3d. per ton, leav-

ing a profit of £56,490, or 8s. 6d. per ton. In addition

12,995 tons of accumulated slime was treated and 1035
oz. gold extracted therefrom, affording a profit of

£2791. The shareholders received dividends of

£50,000, being at the rate of 20%. The tube-mill
was erected at the end of 1911, and by its means the
residue was reduced from 0'67 dwt. to 0'29 dwt., as
well as the tonnage treated raised. Developments
during the year have given satisfactory results, and it

is now possible to mine larger amounts of the lower
grade ' reefs ' and to extract ore previously left behind.
The ore reserve on December 31 was calculated at

275.028 milling tons, averaging 6 3 dwt. per ton.

San Francisco Mines of Mexico.—This company,
just registered, is a second reconstruction of the San
Francisco del Oro company, formed originally in 1903
to acquire a lead-zinc mine, carrying also silver and
gold, situated 14 miles southwest of Parral, in the
State of Chihuahua, Mexico. The present recon-
struction has been arranged for the purpose of placing

£200,000 debentures, the proceeds of which will

liquidate debts and provide a working capital of

£100,000. Knox & Allen, of New York, report that

the San Francisco vein is a persistent fissure lode in

limestone Below the 3rd level the ore consists of
sulphides. The ore reserve above the 4th level is es-

timated at 140,000 metric tons, and the expected ore
between the 4th and 5th levels is given as 250,000 tons.

The geological formation and the indications are such
as to warrant the hope of a further 500,000 tons. The
ore at present known assays 12$% lead, 17 4% zinc,

21 oz. silver, and 1*4 dwt. gold. The concentrating
plant, consisting of jigs and tables, at present erected,
has a capacity of 200 tons per day, but its action is

imperfect and improvements are to be introduced.
Eventually it is to be extended so as to have a capacity
of 300 tons per day. When the alterations have been
made, it is expected to produce a lead concentrate
averaging 55% lead, 8% zinc, 60 oz. silver, and 4$
dwt. gold, which issaleable to local smelters ; and also

a zinc concentrate averaging 37% zinc. 8% lead, 22 oz.

silver, and li dwt. gold, which is to be roasted and
shipped to the works of the Hydraulic Power & Smelt
ing Company, in Norway, where it will be treated in

the electric furnace.

Colombian Mining & Exploration. -This company-
was formed at the beginning of 1908 to acquire a tract

of country in the districts of Supia and Marmato,
Colombia, containing a number of gold-silver mines
and prospects. Operations have been centred on the
Marmato Hill mine, which had yielded profits to pre-

vious owners. A number of mining engineers have
examined -and reported on the property, including

Charles < >lden, Llewellyn Parker, H. H. Knox, and
Arthur Wilkinson. The last-named is now consulting

engineer The report for the year ended March 31,

1912, is now to hand, and shows that development has
been actively pushed with promising results. The
latest cable is to the effect that the ore reserve on
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i. yielding 200,66

bullion by amalgamation
tons of slime yielded 31.0.25 oz., and 75 oz was

obtained from cyanide slag The total production was

worth £904.079 The figures for tonnage and yield

records, being slightly abovethoseof 1911. The
current expenditure was £347.033 ; £51,277 was paid

yalty, and 25.000 was

placed (preserve fund, which now stands at / 1 -'5.000;

and £50.S50 was written off for depn-< iation The
shareholders received ^JSl.250 in dr. ing at

the rate of 12f fhi experimental plant for slime-

treatment has proved successful, and the construction

of a large plant is now in hand The great accumu-

lations of lading produced in earlier years are also to

be tackled Tin- F.dgar vertical shaft is to be sunk

from 2600 to 4000 ft., and another vertical shaft is be-

in^ -unk in McTaggart's section to meet the lode at

about 2400 ft. The amount of exploration work done

during the year was 30,262 ft., and the reserve was in-

creased by 37.629 tons, standing on December 31 at

1.337.998 tons The most interesting developments

have been in Tennant's section, where much ore of

high grade has been disclosed.

Nundydroog.— In writing a year ago. and also two

years ago. of the results at this gold mine, belonging

to the Kolar group in India, managed by John Taylor

& Sons, we had the pleasure of chronicling record

yields and profus. Bearing these facts in mind, the

small decreases in yield and dividend during the year

1912, as disclosed in the report now issued, appear

trivial, though on the other hand the recent develop-

ments give cause for anxiety. During the year,

100.552 tons of ore was raised and treated, yielding

80.140 oz. bullion by amalgamation and 7579 oz. by

•cyanide. The total yield was worth £330.937. The

working cost was £140.159, royalty to Government

£21.265. income tax £9237. depreciation of plant

£10.409. additions to plant £12,752. allocation to

' shares appropriation account ' £10.000, and percent-

age of profit paid to the directors and managers £3537.

The sum of £117,916 was paid as dividend, being at

the rate of 41;} "o, the same as two years ago, and com-

paring with 45% last year. The metallurgical plant

is being extended by the addition of re-grinding

machines for the sandy tailing, and for the purpose of

re-treating the accumulated sand and slime. The ex-

ploratory work during the past year has not been suc-

cessful, as the work has proved to have been in poor

zones, and in spite of 12,943 ft of development, the
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year has been distinctly encouraging, and the reserve

lecember 31 was estimated it 27,000 tons as com-

pared with 13,000 tons the year before, and it is note-

worthy also ili n the grade of the ore treated during

the year was 2 dwt higher than in 1911 No
dend has yet been paid, and a reconstruction was

necessary in 1908.

Cordoba Copper.- This company was formed in

August 1908, as a consolidation of the companies oper-

ating the Cerro Muriano and North Cerro Muriano

copper mines, situated 10 miles northeast of the city

of Cordoba, in the south of Spain. John Taylor &
Sons are the managers, William Frecheville is the

chairman, and James Mocking is superintendent The
deposits are not easy to follow, and a large amount of

development work is necessary Thedressing has also

presented difficulties, and the Murex process has been

adopted for re-crushed jig middlings, other flotation

processes not being suitable owing to the presence of

calcite. The report now published covers the year

19] :, and shows that in August a new blast-furnace

was substituted for the old one, with a capacity

double of that of the latter. Additional Murex plant

has also been pro\ ided, but has not yet started work

owing to experiments being conducted with a new type

of agitator. The amount of ore raised was 90,159

tons, a figure slightly higher than the previous year,

and the production was 2377 tons of blister copper.

Of the ore raised, some was hand-picked, and 55,013

tons was sent to jigs and tables. Some of the fine ore

and fine concentrate was sintered and some briquetted.

The Murex plant treated 8536 tons of re-ground jig-

middling and tailing, averaging 1'73% copper, and

produced 817 tons averaging 12 8% copper; the re-

covery was 70%. The smelter treated 24,477 tons of

ore, concentrate, sinter, and briquettes, and produced

4595 tons of matte averaging 51'3%. Altogether,

10,236 feet of development work was done, but much
of the ground was unproductive, and the ore disclosed

was not quite equal to the extraction. The figure at

December 31 was 200,025 tons averaging 3 35% cop-

per. The cost during the year was rather greater than

during the previous period, owing partly to the coal

strike, and partly to abnormal rainfall. The accounts

show an income of f\66,59i, and a profit of £32,280,
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of which £36,578 was distributed as dividend, being at

the rate of 20%. The average price obtained for the

copper was £72 per ton. During the year 40,000
shares of 5s. each were subscribed at par, giving

£10.000 additional working capital, and since the end
of the year a portion of the balance of unallotted shares
have been sold at a premium.

RioTinto.—The higher average price of copper dur-
ing 1912 has enabled this leading producer in the south
of Spain to distribute dividends at the rate of 90",., as

compared with 52$% in 1911, 50% in 1910, and 60%
in 1909. The trading profit from the sale of copper
and pyrite, and from the working of the railway to

Huelva, was £2. 274, 869, out of which £91,081 was al-

lowed for taxes, etc., £103,976 was paid for adminis-
tration, £150.669 written off for depreciation, £81.250
paid as dividend on the 5% preference shares, and

£250,000 was distributed as dividend, being at the rate

of 20% . The company has a reserve fund in cash and
securities of £1,161,805. No mention is made in the

report of other properties in view. For some time
investigations to this end have been made, but without
obtaining just what is required.

Broken Hill South Silver Mining.—This, at the
present time, is one of the three most successful com-
panies at Broken Hill, New South Wales. The ton-

nage treated and the reserves are both expanding, and
would do so in an even more marked degree if the

supply of labour were adequate. The report for the

half-year ended December 31 shows that 178,547 tons

was raised, chiefly from the 970-ft.. 1070 ft., and 725-

fl. levels, comparing with 165,995 tons during the

previous six months. The average assay was 13'7%
lead, 13'8% zinc, and 6'4 oz silver, as compared with

SOUTHERN SPAIN

and PORTUGAL

Sca/e of Mi/es

ERRAND

£1,678,500 distributed among the ordinary sharehold-
ers. The ore mined during 1912 was 2.406.969 tons,

of which 698,399 tons was shipped abroad direct, and
1,708.570 tons delivered for local treatment in the

furnaces and leaching floors. The amount invoiced
for both copper and sulphur content was 688,861 tons.

The deliveries of sulphur ore both raw and leached
were 977,812 tons. The total copper marketed, either

as metal or as content of ore sold, was 39,925 tons.

All these figures show increases over those for 1911.

The production of metal at the mine was 25.623 tons,

the highest on record. The average copper content
of the ore mined was 2'18 per cent.

Tharsis Sulphur & Copper.—This company has its

headquarters in Glasgow, and operates the Tharsis
and Calanas pyrite mines in the south of Spain. It

was formed in 1866, and has paid dividends continu-
ously. The total distribution to date has been
£9,758,432, or 868% on the capital, and in addition
practically the whole of the capital expenditure has
been amortized. The report for the year 1912 shows
that 33.480 tons was raised from the Tharsis, and
331,322 tons from the Calanas. The production on
the the spot of copper precipitate was 2408 tons, and
543, S35 tons of pyrite, cupreous and washed, was
shipped. The smelting works near Glasgow has been
extended, and during the year 3377 tons of fine copper
was produced. The company also sells purple iron

ore. the residue after roasting at the alkali works.
The profit for the year was £253,066, out of which

14'3 %, 13'6%, and 6 5 oz. respectively. The lead-
concentrator treated 180,080 tons and produced 27,238
tons of concentrate averaging 68 9% lead, 6 2% zinc,

and 22'7 oz. silver, and 128,446 tons of zinc tailing,

averaging 3'1% lead, 15 8",, zinc, and 31 oz. silver.

fn addition, 17,661 tons of slime was produced, aver-
aging 10 7% lead, 12 5% zinc, and 65 oz. silver. The
current zinc tailing and 24,184 tons of accumulated
tailing was delivered to the Amalgamated Zinc (De
Bavay's), and 30,203 tons of old zinc tailing was de-
livered to the Zinc Corporation. The working cost,

including mining, development, and concentrating,
was 19s. 3d. per ton, a slight decrease as compared
with the previous six months. The filling of depleted
stopes called for 58,571 tons of material, of which
44,078 tons was tailing from the Sulphide Corpora-
tion's zinc-concentrator Development work has given
excellent results, and the reserve has been increased
by 344,000 tons, bringing it up to 3i million tons.

The results at 1170 ft., the lowest level, are promising,
and the exploration of the southern end of the pro-
perty is giving excellent results. The company still

has on hand over a million tons of zinc tailing to be
delivered to the Zinc Corporation, and 51.047 tons
bought by the Amalgamated Zinc ; also 312,428 tons
of slime. The accounts for the half-year show an in-

come of £319.535 from the sale of concentrate, and
£76,501 from tailing. The working profit was £222.022,
of which £170,000 was distributed as dividend, being
at the rate of 85% for the half-year.
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TRADE NOTES
Muit of the trade publications mentioned in this

column tin- available for distribution .'»./ the

manager of The Mining Magazine will be

pleased to secure i opies for persons interested.

The New York Engineering Co. have recently pub-

lished a collection of testimonials from the users of

the Empire Drill in all parts of the world, confirming

convincingly the many excellences claimed for this

well-known Prospecting Drill.

The British Alumin urn Co., Ltd.. are distributing

announcements of their aluminium low-tension feeders

and aluminium collector-bows. The use of aluminium

in the equipment of modern electric traction systems,

thev claim, is increasing in view of its good wearing

properties, low contact-resistance and high current-

collecting capacity.

Cammell, Laird & Co.. Ltd , have issued a pocket-

loth-bound catalogue on tool steel It is intended

to assist the buyer in selecting the most suitable steel

for the work. The little book contains some informa-

tive notes on annealing, torujng, hardening, and tem-

pering, as well as some useful tables. This firm's

products vary from Super-Dreadnoughts to Pen Steel.

The Denver Fire Clay Compa v ent us their

Catalogue of Assayers' and Chemists' Supplies.

This is a handsome I I

quarto volume of 525

pages, elaborately illustrated and containing complete

information relating to the various apparatus and

chemicals. The specifications for complete outfits for

special purposes are helpful to the buyer. The physi-

cal and chemical reference tables are useful

The bturtevant Engineering Co., Ltd , have se

catalogue No 1511 on 'Open Door' Rotary Fine

hers, an inexpensive and convenient screenless

tvpe for reducing nearlv all soft and moderately hard

rocks. The Sturtevant-Newavgo Patent Screen Separ-

ator is described in booklet No 15 92. In their cata-

logue 1601 their well known Laboratory, Crushing.

Grinding, and Screening machines are presented.

Fraser & Chalmers, Ltd., have prepared a series of

leaflets describing Prospecting Outfits. These give

complete information, with specification, price, weight,

and code Thev include leaflets of Prospecting Stamp-

Mill, Sinking Pump, Prospecting Hoist, Prospecting

Core-Drill, Assay Outfits for different fuels, Air- Drill

Planl, 1 mpin I trill, Prospectin H Mill
Plant, and ( oppet Smi king i 'lam He u Ij all oi

are i an ied by them in stoi I . and prompt i liipmi nl

i an in- in
i

id.- Harding* Conical Mill Co
have l« en ret entlj n i

i ball

mills a I

bble mill, foi the redut tion

ipei and I
i

tufai

mine in the not th of En
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The Dorr Cyanide Machinery Co. hive issui

new pamphlet « : notable I"-, an i

on of Mr I
V N I 'on a lati

vention, the Agitator, Thi
. : ; a [ow ll.it boti

loughs which draw thi pulp

Lted through a vertii ll

pipe I.-, mean ol an lit lift Tl o con

tains a descriptii C ' of the 1 >orr

i 'lass i in- 1 , which has an improved lifting device to raise

the h.wer end of the rakes. i oid drainii

machine aftei a shut down when heavily loaded In,

improvement ha ll the Tonopah-
1 lelmont mine.
John Wells, ol i ross Keys House, London, ha ii

-ued a pamphlet describing the advantages ol the

Compayne power- transmis-mn method as applied to

well drilling and to hoisting in mines. The patents are

controlled by Compavne Limited, of Victoria Street,

Westminster. Power is transmitte 1 from the po

plant to the place where il is required through the 1 1, lie

Shaw pump and hydraulic motor, oil being the hydrau-

lic medium. This method isfarmore flexible and simple

than spur-wheels and clutches, chain-wheels, or belts,

and is therefore more adapted toaload that vanes with

in wide limits We regret that in a notice under this

heading last month we did not give a correct explana-

tion of the system and us application.

The Power & Mining Machinery Co., of Cudahy.

Wisconsin, manufacturers of Mining. Smelting. Crush

mg, and Cement Machinery, have opened an office at

153, i \ ii toria Strei t, London, under the manage-

ment ol \ W Catlin tn addition to a complete line of

machinery for the usual requirements, the company has

developed and introduced successfully the Mammoth
, , in- openings ranging from

24 to I
he Mammoth jaw -crusher, with

receiving openings up to 84 by o0 inches; crushing rolls

54 wide by 72 inches diameter ; and the vertical ' Greal

Falls ' type of copper converter, having a diami

12 It The company is also licensed to manufacture

the Peirce-Smitrj converter.

The Ingersoll-R-nd Co.'s latest bulletins are on

Driven Single-Stage Straight Line Ait I

irs, Duplex I iir.-ct-Connected Electrically-Driven

\u- Compr2SSors, Duplex Steam-Driven Compre i

:
, r Rod Drills, Chi]

Hammers, 'Imperial' Motor Hoists and Station •

! ors, Air Receivers, Pressure Tanks and Mo
Trap H ble Signal-Plugs, and the Leyner

I trill Sharpener. This last named machineisspe

interesting, not only for the amount and van -tv of

work it can do, but also for the small space req

for its installation These bulletins make a formidable

budget, but they are all of a size, and punched to fit

a binding folder, which is well worth while 1

complete and up-to-date by those likely to require the

efficient products of this company.
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BRAkl'AN MINES. LIMITED.
.ited in the Transvaal

I \i i;\. rs from i in Repori "i i in Direi roRS for i m Yi \k Ended
Deci mber 31, 1

/',. be submitted m the Tenth Ahuk.i1 Met ting to be held in Johannesburg on May 27

Till c ipil ll o( ll
''00P

!

lin ili. sami

rking expi ndlture and revenui

ni i! «iil be seen that
I

:

.!,/.( Interest, dividend on shareholding and
2—

*

3 l9 '

£446.331 1 10

From which must be deducted depreciation
hthisis insura

and cotni fund 3.595 19 1

I balance of revenue over expend!-
i44i.735 2 9

AJ,I \ , dit of appropriation account

at December 31. 1911 37° ' °

Making :i total available credit ol 143.105 3 9
)i the follov. enappropn 'ted :

. .iCCounl-..£48.728 4 7

1,332 9 /

:n tax on pre I
1.953 11

'
3O0 '0UO ° ° (wou 5 2

Balance unappropriated as at December 31. 1912 £51.090 IS 7

In accordance with the policy foreshadowed by the Chairman

.it the last annual meeting, all capital expenditure incurred dur-

ing , In ded lor by appropriating a portion ol

the profits eami d. II may be noted that of the amount

priated under tins head, the sum of £29.726 was in respect of the

orimn.il equipment, the balance being in connection with certain

additions to plant found necessary in the light of further expert

Diiring the year the groups decided to merge their priva

cruiting organizations into a general body, known as the Native

Recruiting Corporation. Ltd. This Company joined Ihe new
,nd acquired ihe necessary number of shares 1 he

item ' native recruiting organization (Consolidatl d Mines Selec-

tion group of mines)' will therefore disappear from the next

financial statements.
hareholdins in the Witwatersrand Co-opera-

live S kshas been reduced from 1950 shares to 1219.

Technical matters are dealt with in the reportsot your eonsult-

: and general manager.
During the lear special general meetings of shareholders were

held for ihepurposeof amending the articles of association. 1 he

annual general meeting may now be held within six months 01

the close of the financial year instead of four months as hereto-

fore This alteration will enable shareholders ml '

sider the annual reports and accounts before granting then

proxies.
Two dividends have been declared during the year, viz :—

.- issued capital of £750.000. absorbing A '

1£-5J»No. 2 of

' 300.000

Mr. W. 1 Hnnm Id. who since the formation of the Company

acted as consulting engineer, resigned during the year, and was

subsequently eiecied to a seat on the Board. Mr. C. E. Knecht

has been appointed to fill the vacancy.

The vacancy caused by the death of Mr J G. Hamil:

late chairman, was filled by the appointment of Mr. A. S. I

Mr W. L. Honnold was afterwards elected a member ot the

Board on the res'gnaiion of Mr. A. S. Pearse.

CONSULTING JENGINEER'S REPORT.

1 have much pleasure in confirming the report of your general

manager for the >>ar ended December 31. 1912.

Operations resulted in 637.523 tons being milled, realizing a

working profit of £444.117. The yield averaged 31s. 3 12d.. and

working costs 17s. 393d. per ton. while working profit was

equivalent to 13s. 1119d. per ton milled. The gradual improve-
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1 I" avi rai ing 10 01 dwl al Ihe i nd ol

viousyear, ibi et ited sloping widths 1 g 61 tncbei

ini hes re pectively. On thi pn • nl ba i of si rtin u d

after allowance for ihe varioui fa s involved, the value arrived

at for the payable ore n et inivalent to an average recovers

of about 30s. per ton milled. Needli lo say working col

prevent thi standard being consistently adhi n d to

moreover current develop! t may influence thi po mon

The tonnage of unpayable ore standing in the mine at the end

of the vear is estimated at 1,8C6.000 tons, valued al
!
:7dwl per

ion this represents the accumulation of ore ocli

thebeginnii , and ii equivalent to 34% of the toial

tonnage developed to date. Certain aieas classed as uni

in ,i ,:, i dim. nsionsas to call for additional exploratory worl

and on furlher development are likely to add a considet ibll

tonnage of payable ore. ...ji,
111. development suspense account, which showed a credit

balance at the beginning of the year of £hf>44. was in dobl al the

end of the vear to the I It! nl of £1332. Working costs included

! charge of 1- 6d pel ton milled for development, while

lual expenditure on ihis account was equivalent to about

Is. 2d
|

mill-ton deliver! .1

During the year certain improvement ndhavi been

takin in haul, ihe benifil of which will accrue later

lation i I • ii 6 i xtended to accommodate traffic from the

I, ,,, haulag. i rging ihere, and two three-deck cages

, .ii installed with a view to the more expeditious handling

l i
In - .md tools. Further expansion of tbedevi lop

mep , hemel calledfortbi starting of two
as well as the continuation of the east-

ern incline and main incline south. These are of double width.

drivt n on line, and « ill be equipped with hi ;.

rope haulage I be 6th level east haulage feeds into the main in-

cline and will eventually serve the northeastern sei of the

I roperty, in the meant inn dialing with ore from contiguous races

already opened. The other haulages deliv, i into No. £ shaft

n direct and will ultimately connect with laterals in the out-

lying -,, in i. of thi properts All expenditure in connection

been charged to development. I (r — ci • -
,

In connection with surface equipment it was found necessary,

owing to the excess of pyrite in the ore. to add to the tube-mill

plant Two tubes have already been added and two more are on

order and should be in operation by the middle of the year It is

ible thai the forty additional stamps, for which provision

was made in the mill building, will si. lered. Theseat

first will be utilized as an alternative for tube-mills. The plant

generally has run smoothly; reduction costs were low and the

new features have proved themselves satisfactory in every way.

|C. E. Knecht,
Consulting Engineer.
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MEETING
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SPRINGS MINES, LIMITED
(Incorporated in the Transvaal).

Extracts from the Report of the Directors for the Year Ended
December 31, 1912.

To be submitted to the Fourth Annual General Meeting to be held in Johannesburg on May 27.

THE Directors beg to submit their report for the year ended

December 31, 1912. together with a duly audited balance

sheet made up as at that date and the reports of the Consult-

ing Engineer and the Manager.

The capital of the Company remains unaltered as follows

Issued capital, divided into sharesof £ I each 630.000 Shares

Held in reserve 165,000

Total 795.000 Shares

The issue of 330,000 working capital shares at 30s. provided

the Company with a sum of £495.000 in cash. An option over

165.000 shares at 40s. matured on December 31, 1912. but was not

exercised.

The Company's property continues to consist of all mineral

rights in all precious metals and of all mynpacht and other min-

ing rights on the farm De Rietfontein, No. 14, District Boksburg.

to which the Transvaal Coal Trust Company, Limited, as owner
of the farm, is or may become entitled, in all some 1160 gold

claims, and of any rights which may ultimately accrue to the

Company by virtue of an agreement with the Eastern Explora-

tion Syndicate. Limited, which Syndicate was the original pros-

pector of the property.

Most of the group private recruiting organizations were amal-

gamated during the year into one body known as the Native Re-

cruiting Corporation. Limited. This Company joined the new
Corporation, acquiring the necessary number of shares.

The item ' native recruiting organisation (Consolidated Mines

Selection group of mines)' will therefore disappear from the

next balance-sheet : otherwise no change has taken place in the

Company's shareholding.

Technical matters are dealt with in the reports of the Consult-

ing Engineer and Mine Manager.

The agreement made with the Rand Water Board has been a

source of considerable income to your Company. During the

year 485.648.000 gallons of water were disposed of, the revenue

received amounting to £6070. 12s. Id.

The cash receipts and the expenditure to the end of the finan-

cial year were as follows

:

Receipts.

Working capital, 330,000 shares at 30s £495,000

Interest and sundry revenue 39.000 17 10

Sale of surplus water 6,238 14 7

£540.239 12 5

I i ENDITURE.

Transfer duty, etc £9.776 6 8

Shaft sinking and equipment 420,300 13 2

General expenses 31.870 2 5

Balance, being cash and cash assets after deduct

ing liabilities 7H.292 10 2

!
in,.39 12 5

Extraordinary general meetings of shareholders were held

during the year for the purpose of amending the articles of asso-

ciation, and it is now possible to hold the annual general meeting

within six months of the close of the financial year instead of

four months as in the past. This alteration was made to meet

the wishes of European shareholders.

Mr. W. L. Honnold having resigned the position of Consulting
Engineer. Mr. C. E. Knecht was appointed to fill the vacancy.
Shareholders are asked to confirm the appointment of Mr.

A. S. Pearse as a director in place of the late Mr. J.G. Hamilton,
also that of Mr. W. L. Honnold in place of Mr. A. S. Pearse.
since resigned. In terms of the articles of association Messrs.
F. R. Lynch and W. L. Honnold retire by rotation, but these
gentlemen are eligible and offer themselves for re-election.

Consulting Engineer's Report.

I have much pleasure in confirming the report of your Manager
for the year ended December 31, 1912.

In the North Shaft the amygdaloidal diabase was cut at a

depth of 2444 feet, and was passed through at 2842 feet, the ab-
normal thickness being due to a repetition of the bed produced
by reverse faulting. The depth to the reef will therefore exceed
the original estimate. Sinking conditions below the diabase
have been favourable, and the reef may be expected any day.
probably not later than the middle of March.
The South Shaft passed through the Kimberley slates during

the year and has now entered the amygdaloidal diabase. The
relative depths of certain markers indicate that the reef will be
cut in this shaft at a somewhat greater depth than previously
anticipated.

C. E. Knecht,
Consulting Engineer.

Manager's Repori

For the Year ended December 31, 1912.

North Shaft.—The footage sunk during the year amounted
to IMS feet, or an average of 128'2 feet per month. The total

depth at December 31 was 3110 feet. The six hoisting compart-
ments have been equipped throughout with guides, and a 6 inch
air main has been carried down with the sinking. The quantity
of water at the 655 feet station decreased from 1,629.000 gallons
per day in January to S50.000 gallons per day in December.
About 7200 gallons are being handled daily below the station.
The pumping plant has given every satisfaction and is in good
working order, the only stoppages during the year being due to
interruption of the power supply.

South Shaft.—Sinking for the year amounted to 1549 feet,

the monthly average being 1291 feet. The total depth at the
end of the year was 2S50 feet. As at the North Shaft, all the
hoisting compartments have been equipped with guides. The
air main was also extended as sinking progressed. The quan-
tity of water at the 903 feet station has decreased from 989,000
gallons to 650,000 gallons per day. About 12,000 gallons per day
are being baled from varying depths below the station. One
permanent high lift centrifugal pump having a capacity of
1.000.000 gallons per 24 hours has been installed during the year,
and has given every satisfaction. The pumping plant generally
is in perfect order.

General.—A Kaffir Location of 64 huts was erected during
the year. All quarters and sundry buildings were maintained in

good order. The Rand Water Board drew a total of 485,648,000
gallons of water, or an average of 1.330,543 gallons daily. The
supply of native labour was equal to requirements, but efficiency

was somewhat low owing to the large percentage of tropical na
lives, this class of labour not being the best for shaft sinking. In
conclusion. I beg to call your attention to the excellent and loyal

services rendered by the staff.

B. D. Blshell.

Manager.

+—
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TRANSVAAL COAL TRUST COMPANY, LIMITED.
,':, orporated in the Transvaal )

Extracts from thi Report oi mi Directors for thi Year Ended
Di ci mber 31, 1

To be submitted to the Twenty first General Meeting to be held m Johannesburg on May 11

THE capital of the i

' bleieellon vhlch will add materially to thi i fthepll

t,f theli Certain additions i
'

undi i wai In until l| all I

... i hardly

held in ! ceasary to point out lbs
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' thi Breyti n di

ing rights oi trict of tricl. ifficieotly to allow of an

Breyten with the right to i
erits of the gro ind.

C. E. Knkcht,

BankfonteinN .. •• "•'' " s OontuUmg Xnguumr.

nil in No l '* .. .. • .- 3.246 "it ..

Vaajbankd oltaa District. ., 6.2601,07 .. OOGIES C(

Prospecting work is now being actively carried on with a view to submit my report co\, Iliery

raining the •. ...-sits. I
ber 31. 191 i i tpul ol all

The amount standing to the di i rty account has been < lai i ol D en bantable coal sold, and thi pe tage 01 each

reduced by the transfer of £7SO0 to the debit of Bi class, was as follows :—

ship representing Ihi
Tons. Percentage.

n which the tov I
! Coal 258.468* 796

lumber of the Company's ation NutCoal 22, 6

of the township is 196. of which lSOwerebusim PeaCoal 7.966 25
rial viands. The total sum accruing in respect ol tbesestands lines 35.927 111

amounts to £35.891. 10s.. but owing to many ol having —

—

been made on the in hasso Total 324.0 hun

far been received. The amount standing to the debit of the town- ^—
ship account in the balance sheet is an i

debiting the This shows an increase as compared with the previous year of

account with all preliminary exi tons.

upon that portion of thelanduponwhichthetownshiptssituaied, i regati development of the main or low totalled

Ifromsales. if. With n of a few local irregulat >

Got.n Mining Interests.—The tenth annual rei i clory section of coal was exposed at all p
pan Mines. Limited, is published concurrent! pany's air shaft sunk during thi year-was completed, and 1660 feet of de-

boldii n Mines. Limited, remains unaltered at 253.500 velopment was accomplished on the upper seam, i tpoi ing a Fail

fully paid £~1 shares, average coal. At present the coal won from tbis seam ii lowered
Springs Minks. Limited.—The fourth annual report of the to the bottom - am levels and hauled to the main hoistin

Springs Mines, I in dso published. The Company con- Du) provision has been made t" hoist directly to the surface

tinues to hold 250.000 fully paid £l shares in Springs Mines, through the air shaft if later on found expedient The I ompli

Limited. lion of the nev airshafl ha considerably improved the ventila-

Coal Winning.—The profit derived from the sale of coal tion ol the mini

amounted to £"38.863. 4s. 4d.,less a sum of £483. 18s. 5d. in n a.11 machinery ami plant has been maintained in a good state of

spect of Governn Tax. or a shortfall of £11,043 as ejj, . ,,, v The principal addition! wen a 40-drill Riedlei corn-

compared with I'JIl. This is in the main dm
,

r, a 250 N.H. P. Stirling boiler, about 3000 feet of nnli.ui
the profit from De Kietfontein Colliery mains, and 15 coal cutting machines All buildin h vi been

The output from the collieries, which amounted to 466.442
j(ep( j n a nood state of repair. Additions consist principally of

tons, was dealt with through the Transvaal CoalOwners' Associ- new enc i ne room for com] n ion to boiler house, and

ation (1910) Limited. new quarter: for medical officer,

During the year the agreement under which the Coal Owi -j-lie supply of labour and the general health of tin natlvi b

Association was formed, and which expires on June 30 next, was i„ hole satisfacti

renewed for a period of five years to June 30. 1918. I WlLl MMS,
Acco i nt of capital expenditure .Manager.

at the De Riclfonicin colliery during the vear was £250. 1

1

unavoidable extensions to mine buildings being responsible for DE KIETFONTEIN COLLIERY.

The finances of the Company have been considerably strength- Tons Percentage

ened by the dividends accruing on its shareholdings in Brakpan Round coal 92.434 6517
Mines. Limited. Nut coal 34.046 2400
The directors recommend that the following interim dividends. Pea coal 15.360 10'83

which they have already paid, be declared the dividend for the

year 1912— Total 141.840 lOO'OO

6d. per share) £40.932.

Co™^s^-D^S ;

L.Honnold The total sales since the commencement of work a. ,hi, mine

who for many years acted as consulting engineer to the Com- ^^^^^forking faces have been extended
pany resigned, and has been succeeded by Mr. C. t. Knecht. £^^^ Cm] rf avera),e qua,„y has been found in

CONSL'LTING ENGINEERS REPORT. to the ground being verj

Factors influencing the coal trade during the year made it in tilted and faulted, development ha been lo« andlei

creasingly difficult for collieries in the Springs district, working Deveiopmi nt west of thi n. baft has been gradually curtailed

the poorer grades of coal, to maintain the rate of production during the year owing to the poor quality of the coal. No addi-

which they enjoyed in former vears. In c tions were made to the plant during the year, but a considerable

fontein colliery shows a decreased output of about 50.000 tons. amount of repair work was necessary, especially to the timber

most of which was experienced during the latter half of ih- year. portion of the plant. The pumping plant has been maintained in

These circumstances, taken in conjunction with the indifferent good working order, and all other machinery and plant are in

natureoftbeyear'sdevelopment. point to the suspension of ...per- good repair. No new bin been added, but certain

ationsat a somewhat earlier date than previously anticipated and necessary alterations to ihe Manager s house and the Compound

the transference of the tonnage a lotment to Oogies. roof have been nia.l.

Oogies colliery shows an increased production of about 19.000 The health of the native employees during the past year has

tons as compared with that of the previous year. Although ihe been exceptionally good.

bulkoftheoutputcontinuestobewonfromthelowerseam.de- L. D. wormand,

velopment carried out on the upper seam has disclosed a work- .Manager.
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THE MYSORE GOLD MINING CO., LTD.

THE thirty-third ordinary general meeting of the

shareholders of the Mysore Gold Mining Com-
pany, Ltd., was held on March 19 at the Cannon

Street Hotel, EC, Capt. W. Bell McTaggart, chair-

man of the company, presiding.

The Secretary (Mr. W. F. Garland) having read the

notice convening the meeting and the report of the

auditors,

The Chairman said that during the year 299,660

tons of quartz were milled, yielding by amalgamation
200,662 oz. of bar gold ; an average of 13 dwt. 9 gr.

per ton of ore. From 247,340 tons ol tailing and 7476

tons of slime treated a further 31.025 oz. were re-

covered, making, with 75 oz. obtained from cyanide

slags, a total production of 231,762 oz. of bar gold, the

equi valent of 232, 737 oz. of standard gold. This realized

£904,079, or, after deducting royalties of £51,277, anet

amount of £852,802. The expenditure on revenue ac-

count was ^347, 033. and the profit for the year £5 13,845.

The amount of working expenses was only 40%, and
60% remained as profit, that is, after paying everything

out of revenue, including capital expenditure and other

things. The amount of the royalties was £51,000 and
the amount of income-tax /27,000, a total of £78.000.
Now, royalties and income-tax were not, strictly speak-

ing, to be allocated to the mine costs and if these were
deducted the working costs would be only 33%. At

December 31, 1911, the profit and loss account showed
a credit balance of / 168,267. From that had been de-

ducted the balance dividend of 4s. 6d. per share and
bonus of 6d. per share paid on March 12, 1912, and
the remuneration to the directors and managers on the

dividends for 1911, leaving ^10,267. Adding the profit

for 1912 a total was arrived at of £525,599. The items

chargeable against that amount in the profit and loss

account aggregated £320,322, leaving available for dis-

tribution, as at December 31 last, £'205,277. On the

14th instant a final dividend for the year of 4s. 6d. per

share, together with a bonus of Is. per share, was de-

clared, free of income tax, representing £167,750, and
the balance of £37,527. 2s. 6d. had been carried for-

ward to the current year's account
The quartz milled during 1912 was 8183 tons in ex-

cess of that crushed in the previous year. The rea-

lized value of the output—£904,079—compared with

£896,651 for the preceding year, an increase of /7427.
The improvement in the total gold obtained was due
to the treatment of slime by the experimental plant re-

ferred to in the superintendent's report of twelve

months ago. The result of this experiment had been
such as to justify the installation of a large permanent
plant for dealing with the slime.

It was gratifying to observe that the reserves of ore

in the mine again showed an increase of 37,629 tons,

bringing the total estimated quantity up to 1,337,998

tons. A further asset of considerable value was the

largeaccumulation of tailing and slime at surfaceawait-

ing treatment.

They had from time to time alluded to the benefits

accruing to the company by and since the completion
and equipment of Edgar's shaft to a vertical depth of

some 2600 ft. The continued deepening of the mine
had now rendered it necessary to resume the sinking

of that shaft to a vertical depth of 4000 ft. ; this work
had been commenced and would be carried on with the

utmost expedition possible. The new vertical shaft at

McTaggart's section, to which reference was made in

the last annual report, was also being proceeded with,

and would be taken down to the required depth to

strike the reef, which should approximate to 2400 ft

These important and necessary additions to the large

amount of development and exploratory work regularly
in progress and the ultimate equipment of the shafts,

taken in conjunction with the proposed installation at

surface of a new slime plant and tube-mills, as well as
other improvements and additions called for in the
general arrangements of the machinery and plant,

would naturally involve a considerable outlay during
the next three or four years.

Mr. John Taylor seconded the motion for the adop-
tion of the report and accounts.

Mr. Edgar Taylor said that the reserves iu McTag-
gart's section amounted to some 157,000 tons, and the
substantial discoveries made during recent years amply
warranted a more extended scale of development.
They had got good news lately that the 3100-ft. level

north, which was driven some 400 ft., had improved
to 2ft. in width and 1 oz. 17 dwt. in value, showing that

the shoot here was extending in depth. In the more
central workings at Ribblesdale's shaft, which shaft

was worked in conjunction with the auxiliary and
Rowse's inclines, they had an enormous extent of

ground developed and standing intact. No stoping
had yet been done at any of the fifteen deeper levels.

The deepest two levels, Nos. 14 and 15, which were
started during the past year, had not yet attained any-
thing like the same lateral extent as those higher up,

but the averages cf 17 and 14 dwt. for the distances

of 322 and 115 ft. at present driven and mentioned in

the report compared not unfavourably with results

higher up. Speaking generally, there had been no dis-

coveries of exceptionally rich runs of ore in this section

during the year. The superintendent classified the

ore ground opened up here as of "medium grade."
With regard to Tennant's section, here they had con-
tinued to make excellent developments. At No. 1

level especially they had had gratifying results. Dur-
ing the whole of last year this drive was advanced in

a fine reef, and values had continued into the present
year. The latest advice (February 19) gave a value
of 1 oz. 13 dwt. over a width of 3 ft., and they had
still 250 ft. to go before reaching the boundary. The
level above, numbered on the old system 2890 ft., had
lately been started on a new part of the lode, and in

February was worth 2J oz. over a width of 2 ft.

They had reported from time to time that the appli-

cation of electrical power to the machinery had been
most successful- They had already in use motors,
driving mills, compressors, winding-engines, pumps,
cyanide works, workshops, sorting-floors, and other
plant, and they had found that, as compared with
steam power, steadier running had been obtained and
economy shown. For some time past they had been
in communication with the Mysore Government, who
had supplied power from the Cauvery Falls, and dur-
ing the recent visit of Mr Henry Taylor to India, an
agreement for the supply to the mines of an additional

amount of power was come to. They were already
using nearly 3000 horse power.
The report was adopted unanimously.
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REVIEW OF MINING

Introductory.—The stock exchanges of

Europe continue to be dominated by political

developments in the Near East. These have

verged on the farcical, but the result has been

invariably serious, creating renewed spasms

of distrust. The histrionic affair at Scutari and

the assumption of kingship by an adventurous

worked fairly and in accord with the system-

atic plans previously formulated. Of course,

in the Brakpan the lode is particularly flat,

rendering pressure unusually heavy on the

hanging wall, but those in charge know enough

to leave sufficient pillars for safety. The man-

agement is both capable and honourable, so

pasha have reduced the political situation to that we take their assurance as satisfactory.

opera bouffe, but behind the petty perform-

ances of a handful of Montenegrins has loomed

the jealousy of Austria and Russia. Until

final arrangements are made for the distribu-

tion of territory conquered by the Balkan

allies, the spectre of war will chill the air of

the European bourses. And until this Balkan

affair is thus finally settled, no sane financier

will engage in speculative commitments. This

means that the mining department, like the

others, will languish. Apart from its intimi-

dating effect, the Balkan troubles have affected

the consumption of base metals, especially

copper and tin.

TRANSVAAL.—The Union Government has

decided to prohibit the importation of natives

from tropical Africa, owing to the mortality

among them when working in the mines of the

Rand. This step does not come as a surprise,

and the houses will recognize that the policy

is right, from the points of view both of

humanity and of economic law. We may ex-

pect also, in the near future, some strong

The rumour that the Robinson mine is to

be swallowed by the Crown Mines is contra-

dicted, but we believe that it is a correct, if

premature, anticipation of events.

Our Johannesburg correspondent refers to

the anxiety felt with regard to the develop-

ments at the Cinderella, and voices the opinion

that milling may have to be suspended until

such time as a full supply of profitable ore is

available, and the working cost per ton milled

thereby restored to a more reasonable level.

By cable the news comes that the Hercules

shaft of the East Rand Proprietary has cut

the reefs,' and that the ore disclosed is of

poor quality and the beds thin. The Her-

cules section is the most easterly of the deep

levels of the East Rand Proprietary, and is

the immediate neighbour on the west of the

Cinderella. The shaft cut the beds at 4236

ft. vertical; the Main Reef Leader was proved

to be 13 in. wide and to assay 3' 2 dwt. per ton,

and the Main Reef 19 in., and assay 1'8 dwt.

The output for April of the East Rand Pro-

Government action with regard to the white prietary Mines was worth ,£"245,977, or ^6960
miner and the ravages of phthisis. less than during March. The yield per ton

Rumours concerning the Brakpan have been was 30s. 4d., as compared with 31s. Id. in

used by bear speculators. Subsidence of the March, but on the other hand the working

hanging wall in places has interfered with the

extraction of ore. Official information is that

no real cause for anxiety exists. Troubles

arising from faulty ground, water, and subsi-

dence happen to coincide, but the management

assures shareholders that the mine is being

cost was reduced by 10d., from 19s. 5d. to

18s. 7d., so that the profit per ton remained

much the same. The working cost has been

reduced every month since the commencement

of the year, and the April figure is 2s. 3d.

lower than the average for 1912.
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Rh March output ol gold was

a rei "ill. It is

& I 'hcenix, w I

in

31 in Maw h. Among other

ise are the Giant,

and Selukwe Columbia,

numl mi mth de

e Shamva is doing bel Itli

level the ore has 1 < .1. 1 \ two i ross-

: han dm the 3rd level. This

is a curious orebody : apparently it is a sheer-

in quartzite, not conglomerate or even

agglomerate, as has been claimed. Official

'.nuts regarding the mine have afforded

but little real information. A geological diag-

nosis, accompanied by proper maps and sec-

tions, ought to have been forthcoming long ago,

together with estimates of the /ora/cost of win

ning the gold from this low-grade deposit'

Shamva has served as a gambling counter,

like most of the Rhodesian mines, instead of

being the basis of genuine industry. The rail-

way to the mine was opened in mid-April.

The Eldorado is in trouble owing to a cai

of ground having interfered with hoisting. This

has prevented the completion of trial crush

-

ings on the so-called Parallel Reef. So far the

results indicate that the supposed ore cannot

be exploited profitably. A reduction in the

grade of ore to be treated is forecasted. The

information given is incomplete and unsatis-

factory.

The Lonely Heef mine has difficulty with the

liningfor the tube-mills. Theattemptstoutilize

the harder parts of the ore and country-rock

have proved unavailing. Experiments are

being made with various types of iron linings.

West AFRICA.—The March output of gold

is stated officially to have been 36,289 ounces,

worth ,£"150,060. This is not only an increase

on the previous month, but is the highest on

record. The Abbontiakoon made an advance,

both in tonnagi and j ii Id, fron ton

\ ielding li in Februai \ to ;
i

|!

M .u i
li, but tin-

i
Iu< i

I

i Man li in' lui

n up ill i

i

i rhi I

did well, at did both thi

The V mti OUtpul tell shejitly bl

eli\ ei y ni u i fuel

stopped tin- 1

1

tailing.

Nigeria. I >ivisib ing

i il li\ ,ui in. i.
I

..I \ igei 1. 111

tin producers. The Kaduna Syndicate

ij /'4(iOI from 86 tons of concent:

and divided /"3000 among shareholdi i V

the nominal capital is i

portion of profit is satisfactoi y. \\ e note that

the 5-shilling and at ovei ' 1 .

!

Bisichi made a profit of (

tons, and distributed ^"10,1 ng at the

rate of 5% on a capital ol

South Bukeru announces a first interim divi-

dend of 5a, on a capital of ,£"44,807.

We referred last month to the cable me

ages sent by Mr. J. F. Balfour in conm i

with the Ropp Tin Company's properties.

This company is in the control of Mr. Ed-

mund Davis, and the speculation in the shares

has been boisterous. The directors ha\ e ni >w

circulated Mr. Balfour's written report, da

March 31. From this it appears that the chief

reason for the advance in share quotation

was the fact that in one spot the calabashers

were able to pick the cassiterite by hand,

property belonging to this company is situated

about 40 miles south of Naraguta.

Ai STRALASIA. We refer elsewhere to the

transfer of the control of the Mount Morgan.

Later messages from Australia show that re-

cent developments have proved an ore reserve

of 1\ million tons, sufficient to last for twelve

to fifteen years. The present rate of output

will be maintained at about 820 tons of blister

copper per month, containing I 2 to 14 ounces

of gold per ton. By March next year, it is

expected that the new smelting plant will be
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ready for use. With this plant the monthly

production will be 1000 to 1 100 tons of blister

copper and 12,500 ounces gold.

The sudden collapse of the strike at Broken

Hill was most fortunate. While it lasted,

the lead market was stiffened. The quarrel

arose on the insistence of the Union that the

confidential employees of the Silverton Tram-

way Company should take a card of member-

ship, while the company insisted that these

members of the staff should remain free. In

consequence of this disagreement not less than

7000 men were compelled to stop work, and a

big industry was jeopardized. Our Melbourne

correspondent gives an outline of the labour

situation at Broken Hill.

The Broken Hill South Silver is to erect a

plant for the treatment of slime by means of

selective flotation. Experimental work has

been conducted at this mine and at the South

Blocks for the last year or two with a view of

arranging the flotation agents in such a way

as to raise the galena first and the blende after-

ward. The flotation of the galena can be ef-

fected without acid, and at the present time

this is being done at the South Blocks. The in-

vention of the selective method as used at the

South Blocks is due to Mr. James Lyster, the

mill foreman for the Zinc Corporation. Blende

requires acid, and if much calcite is present the

action is vitiated. The amount of calcite varies

at the different mines ; at the Proprietary it is

found in just sufficient quantity to suit the

Potter- Delprat process. Further improve-

ments are being made at the South Silver com-

pany's lead-concentrator. The company is

also about to sink a new shaft for the purpose

of developing the southern portion of the mine.

Important developments are now taking

place at the South Blocks mine, belonging to

the Zinc Corporation. This mine contains

two lodes, one preponderating in lead, and the

other in zinc. The cross-cut at the 8th level

on the former is giving excellent results, for

whereas on the upper levels the lode averages

11 to 18 feet in width, on the lowest level it is

50 ft. thick as far as at present explored. The

ore disclosed in this cross-cut is of higher

quality than in the upper narrower parts. The

geological inference is that the wide lode

characteristic of the central part of the 1 broken

Hill district has been found.

The Zinc Corporation has acquired a two-

thirds interest in the Sunny Corner silver-lead-

zinc mine, in the Bathurst district of New
South Wales. Some years ago the oxidized

surface ores were worked for silver, but the

complexity of the sulphide ores was too much

for the owners. A separate company is to be

formed to work the mine. Much development

work has to be done before the actual value

of the sulphide orebodies can be ascertained.

The cabled summary of the report of Block

10 for the six months ended March 31 is de-

pressing, for the profit has dropped from

.044 to .£"16,860. For some time the de-

velopments have disclosed a fall in the quality

of the ore at depth, and moreover re-sampling

of reserves indicated a lower contentthan orig-

inally calculated.

(ireat Cobar has declined still further, so

that the quotation stands at about half what it

was just before Mr. C. S. Herzig's report was

published. It is said that there is a creep

above the No. 8 level, that the Chesney con-

centrating mill is doing badly, that the staff is

at loggerheads with Mr. F. Danvers Power,

who is manager during the absence of Mr. H.

C. Bellinger. It is a fact that sundry items

of bad news have reached the market a day or

two before the directors received official in-

formation ; hence it appears that disloyal em-

ployees are adding to the troubles of this most

unfortunate enterprise. On the top of it all

there is a feeling of uncertainty as regards the

persistence of the mainorebody. Mr. Bellinger

will have his hands full when he reaches the

mine. The labour troubles do not arise solely

from the company's employees, but also from

the strikers at the Newcastle collieries.
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The plant has thereby run shoi I oi

and will have to be closed foi quite a

month.

Developments at the Victorious mine, be

ug to thf ^ssoi iated Noi thei a I lloi ks,

\ imI high-grade ore. In wi

ow the Fourth level the ore through

out the 20 feet so far sunk averaged 110 shill-

ings ovei 60 inches; and the first 10 feet sunk

on winze No. -
; averaged 200 shillings over

Dcbes. Further sinking will be keenly

followed.

It is reported that Lionel Kobinson, Clark

& Co. have taken an option on the Slippery

Gimlet mine at Ora Banda. This district has

gained prominence lately by the successful de-

velopment of the Victorious mine belonging to

the Associated Northern Blocks.

From the Bullfinch comes the good news

that the northern orebody has been cut on the

3 10-ft. level, yielding good assays. Work is

hindered by lack of labour.

Illness kept Mr. 1'. A. Govett from presid-

ing at the I vanhoe meeting; but those present

were brought in contact with the chairman's

vigorous personality by the reading of an ad-

dress prepared by him. Last year we made

humorous reference to a characteristic gascon-

ade in which he claimed a good deal of credit

for himself, so we are glad to see how this

year he goes out of his way to make generous

acknowledgments to the manager, Mr. R. B.

Nicolson. The I vanhoe shareholders are well

treated in the way of information and have

ample reason to appreciate the fact that they

are getting a good run for their money.

Those who followed the history during 1912

of the Mount Boppy gold mine, in New South

Wales, not far from Cobar, would not be sur-

prised to hear that a loss had been made for

the year, thus breaking the continuity of divi-

dends for over ten years. The exceptional

drought caused a stoppage of operations for

two months. It just happens that at the pre-

sent time money was being provided out of

profits to paj i"i .i new metallui gii al pi. mi ti i

treat the pyi itii ore, so thai the finam ial

squee e due to ce: al ion i il milling i ame al

an inopportune moment. The directors, and

the managers, Ji ihn rayli ir & Son lei ed

a best ti i is ii<- Il l,i ll 10 pi efei ence sha

bi inging the i apital to j
l i 1 ,000, in ordei to

Fi ii the planl and to pn n ide a balai I

working i apital.

At the Whim Well coppei mine in Wesl

Australia, trouble has been experienced with

the crushing plant feeding the Murex magnetic

eparator. The presence of kaolin interferes

with dewateringand wet si reening,so a change

has been made from wet to dry crushing, with

satisfactory results. It will be remembered

that calcite rendered acid-flotation processes

impossible. The developments at depth are

highly satisfactory, and large bodies of high

grade ore have been exposed. To meet the

expenditure on additional plant £"25,000 has

been subscribed, bringing the total issued

capital to ^300,000.

The dissenting English shareholders have

succeeded in securing recognition with regard

to the reconstruction of the Chillagoe com-

pany. A writ restraining the transfer of the

assets to the new company was threatened,

with the result that the company has under-

taken not to complete the transfer at present.

The cable states that the contract of sale gives

a lien over the assets for any compensation

due to dissentient shareholders.

The Lloyd Copper Company has re-started

the operation of the Burragamine in the Bat-

hurst district of New South Wales. The pro-

perty was floated in London in 1899, and

smelting was done from 1905 to 1908. The

furnaces depend on wood fuel, and as supplies

in the immediate vicinity were exhausted in

the latter year, the works had to be closed.

Last year ^20,000 was raised for the purpose

of building a railway that will tap forests far-

ther afield, and smelting was resumed in Feb-

ruary. The mine has a large reserve of ore



MAY, 1913 319

averaging 4 to 5 per cent. A dotation plan

is being built, and by its means the concentra-

tion -will be greatly improved.

The geological report on the Waihi district

is now made public. We gave the gist of it

in November 1.911. Moreover, the salient

features of the investigation were known at

Waihi in March 1911. If the report had been

published then, it would have been deeply in-

teresting. The delay is unfair to the Geo-

logical Survey of New Zealand, and highly

discreditable to the Government of that Do-

minion.

As regards the Waihi company, the latest

news by cable is that at the 10th level on the

Royal lode 24 ft. averages 37s. per ton, the

first ore worth treating so far found on this

level. The developments on the Empire lode

are in broken ground, but 15 ft. was in ore

averaging 57s. 6d. per ton.

The Briseis company, owning tin-gravel

mines in Tasmania, has obtained a 6-months

option on the Mitta lode-tin property in the

northeast of Victoria. This company already

has gold-gravel interests in that State.

Canada.—The recent developments at the

Casey Cobalt have exposed so much ore that

the directors have decided to increase the

capacity of the concentrator from 25 tons per

day to 75 tons, instead of only 50 tons as con-

templated, and to install electric power. The

funds for this extension are to come from

current earnings, so the payment of dividends

will be postponed for a short time. Mr. J.

Mackintosh Bell, acting for L. Ehrhch & Co,

has acquired a working option on the Keeley

mine at South Lorrain.

United States.—Our New York corres-

pondent sends information relating to the

. success of the Minerals Separation process at

the Inspiration copper mine, Arizona. A block

of shares in the Inspiration Company has been

introduced on the London market.

The Ducktown and the Arizona are prac-

tically the only English companies working

copper mines in the United States. Though

both have been in existence for many years

their prospects have never been so bright as

now. The Ducktown company is able to an-

nounce discoveries of large bodies of ore in the

bottom level of the Mary mine, and the dia-

mond-drill hole downward is still in ore which

carries a higher copper content than the aver-

age. The ore is almost solid pyrite and is

valuable for its sulphur content as well as for

its copper.

Stratton's Independence, thanks to Mr.

Philip Argall, continues to make steady re-

turns. Out of !{S2'80 dump ore, a profit of $1

is being squeezed ; and even $3 ore is being

mined and milled profitably. A new shallow

adit has been extended from the floor of the old

ore house to the Portland boundary,with cross-

cuts under old surface workings, opening up

at least 150,000 tons of remnants that can be

extracted profitably.

Mexico.—The new financial agent, Sehor

Louis De la Barra, a brother of the former

provisional President, has created a good im-

pression in London. He has shown evidence

of a genuine desire to help those operating in

Mexico.

The shares of English and French com-

panies operating in Mexico were adversely

affected by the announcement that an export

tax of 10% would be levied by the Mexican

government. The purpose is to support the

gold currency. However, the step is not as

inimical to the foreign mining companies as it

seemed. A commission is to be empowered to

purchase gold at par and to allow such gold to

leave the country free of tax if considered ad-

visable. This resembles the procedure in

Ind-ia, where the Council maintains Indian

exc tiange by selling drafts or drawing on Lon-

don as required.

A paragraph in our last issue concerning the

La Fe mine has been, we understand, miscon-

strued, as regards the principal metal in the

ore. This is silver, the lead and gold being
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tant. The a

value is l-Os. to 50s. pei ton, and this yield is

fully maintained in the deepest woi ki

The Esperanza Company has issued a re-

port showing that the ore in the oldei part ol

the mine is practii ally exhausted, and that the

San Carlos vein, though i ontinuing to be of a

promising nature as regards extent and ton-

nage, does not contain at the pre ats "l

development ore of as high a grade as was

disclosed in the earliei workings. The con-

sulting engineer. Mr. 11. A. Titcomb, reports

that the ore reserve consists of 100,000 tons,

developed, partly developed, and probable, in

addition to 51,000 tons of old stope lillin

Russia. — The terms of amalgamation of

the Spassky and Alhasai copper companies

provide for the issue of one new Spassky

share in exchange for two Atbasar shares

held by other shareholders than the Spassky

Company. Of the 500,000 shares in the At

basar, the Spassky acquired 200,000 two years

ago. The Spassky company has a capital of

600,000, and the new shares will bring the

figure to 750,000. The holders of these 750,000

shares will be entitled to subscribe at par for

250,000 new shares, the funds thus raised be-

ing available for the developments at Atbasar,

including the building of the railway and the

erection of smelting plant. The issued capi-

tal of the expanded Spassky company will

then stand at ,£"1,000,000. The output of cop-

per at Spassky during 1912 was 3998 tons,

and the dividend was at the rate of 25 per cent.

The Russo-Asiatic Corporation hasacquired

valuable options in Russia. These include a

concession covering silver-lead-zinc deposits

in Eastern Siberia ; lead-gold deposits in the

Altai ; two copper properties in the Semipal-

atinsk district, and an estate adjoining the

Kyshtim. Messrs. D. P. Mitchell and A. F

Kuehn are now engaged in examining these

various properties.

India.— Exploration of the ground to the

south of the Mysore mine is being conducted

conjointlj by the Mysore, Kempinkote, and

d M ysoi e i ompanies. 1 1 ithei ti i

the i i mtinuation ol the li >d< i >ul h. ol I he M y

sore I n poor i esults by de\ el< ipment

from rhe work now being di im

ded i" tesl the deposits al greatei depth,

and driving has been started from the !385-ft.

level in MacTaggarl •
I

in of thi Mj ore.

The cable messages so far rei ei\ i-d are brief,

mention merel; made of the lode I" ing

18 mi lies wide and assaying 16 dwt. atone

place, and 3 feet wide and assaying 1 ounce

at another.

The Ooregum, which last year passed

through one of the recurrent times of anxiety

characteristii ol the mines on the Kolar gold-

field, is now developing in a much more en-

couraging manner, and Mr. Edgar Taylor, at

the shareholders' meeting, gave a more hope-

ful report than he had expected to be able to

do six months before. At all the development

points at depth profitable ore is being ex-

posed, and a new shoot has been discovered at

the bottom of Oakley's shaft, after the work-

ings in this section had gone down 1(HI(1 lei I

thi mgh unprofitable ground.

Spain.- The Tharsis Sulphur & Copper

Company has obtained a new lease of life in

consequence of recent developments at depth

at the Calanas mine. This company has al-

ready had a highly prosperous existem e for

over 45 years, and the ore reserve will provide

supplies for another 20 years. It is notable

that the ore in depth is higher in both sulphur

and copper than that which was mined by open-

cut. The total dividends to date have amounted

to close on £10,000,000, and if2,500,000 has

been paid out of profits for properties and

equipments. The mines stand in the balance-

sheet at the nominal figure of £20,000, and

the company has a reserve fund of over

£1,000,000. The technical control is with the

Tennants, the Glasgow firm of alkali manu-

facturers, who are also known as the great

financial supporters of the Indian gold mines.



EDITORIAL

AMONG the gifts mentioned in connec-

tion with the fashionable wedding of

the season, uniting the Cecil and Ormsby-Gore

families, was a copy of ' Agncola.' It was a

present that will remain interesting long after

the necklets and cigar-cases have served their

turn.

Till-: ANNUAL DINNER of the for-

mer students of the Royal School of

Mines will be held on June 9. The committee

recently elected Mr. T. A. Rickard as honor-

ary secretary, and tickets (12s. 6d.) can be ob-

tained from him at 819 Salisbury House. It

is hoped that the attendance will be large and

representative.

Si
IME SENSATION has been caused in

Bengal by the report of Mr. 1'. E. Bill-

inghurst, M.I.M.E., on the mineral wealth of

an encumbered estate called Dhalbhum, in

Chota Nagpur. This gentleman came to the

conclusion that Dhalbhum was the site of

what was potentially one of the world's great-

est goldfields." H is evidence is not convincing.

We told a true story of gold mining in Chota

Nagpur in our issue of December last.

CONCRETE and ferro - concrete have

been energetically brought to the notice

of mining engineers, and in many ways these

materials of construction can be applied use-

fully in mines. But they have a disadvantage,

due to the length of the period required for

the concrete to gain its maximum strength.

The delay thus involved will often cause in-

convenience and even loss, if the concrete is

made and built-up in plate. Thus, m lining

a shaft or supporting a roof or wall, timbers

or steel sets can be placed in position and

work started in a fraction of the time required

for the concrete lining or support to set pro-

perly. A good example of our point is pro-

vided by the re-building of Baker Street sta-

tion on the Meiropolitan railway. Here the

traffic and the platform circulation have been

seriously impeded for months owing to the

pillars of reinforced concrete having to be left

to harden. Mining engineers who pass through

this station will do well to remember the cir-

cumstance when debating the advantages

claimed for this class of structural work.

WE ARE INFORMED that the /l7/>/-

ing ami Scientific Press will estab-

lish an editorial office in New York, and that

Mr. Thomas T. Read, associate editor, has

left San Francisco to fill this appointment.

Meanwhile Mr. Eugene H. Leslie will go

from Mexico to San Francisco, and, with Mr.

M. W. Yon Bernewitx. will be an assistant to

the editor, Mr. H. Foster Bain. These

changes and additions should add greatly to

the efficiency of our Californian contemporary.

TIN is one of the mineral assets of the

Transvaal. We publish a letter from

Mr. G. H. Blenkinsop on the origin of the de-

posits in the Bushveld area. He punctuates

a fallacy. In this case, as in many others to

which economic geology is applied, it would

be well to study the local rock-structure more

and the theories of origin less. It is the 1' m al

enrichment that constitutes an orebody, ami

that enrichment is conditioned largely upon

the structural geology.

COMMENT has frequently been made

(lining recent years on the absence of

mini' plans from the reports issued by com-

panies working on the Rand. We take plea-

sure, therefore, in recording that some of the

321
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panies ai e now moi e i ommunii ati\ e in

tins way. 1 he drawin Knight I

tral, as reproduced in the section devoted to

Companj ! the end ol tins issue, are

of interest, in that thi y show the numerous

ttive position of the t\\

that are worked, and the proposed method ol

developii iund to the south oi the

I Simmei dike. Su< h pi< tures are more

illuminating than battalions ol dry figures.

WK HEAR that the Institution of Min-

ing Engineers is taking steps to obtain

a royal charter of incorporation, as well as the

Institution of Mining and Metallurgy. The

former is a federation of six loi al societies in

Great Britain interested in coal mining prin-

cipally, and iron mining in a subsidiary way.

The only society not within the pale is the

th Wales Institute of Engineers, which,

for reasons sufficient for itself, holds aloof.

The most important of the group is the North

ol England Institute, with headquarters at

N ewcastle-on-Tyne, and it has already a royal

charter of its own. At one time an attempt

was made to effect some sort of consolidation

of the Institution of Mining Engineers and

the Institution of Mining and Metallurgy, but

the objects, aims, and scopes of the two or-

ganizations have so little in common that any

amalgamation or affiliation was judged to be

rather a hindrance than an advantage.

SHAREHOLDERS' meetings are sad af-

fairs, especially if things have gone

wrong. When the chairman, Sir Henry \\ .

Bliss, of the Radium Ore Mines, addressed

five shareholders in annual meeting, he show-

ed courage worthy of a better cause. This

company was registered 18 months ago with

a capital of ,£150,000, to make money out of

the radium ores to be extracted from the Tol-

garrick mine. Now more money is needed to

find ore, and the directors, in truly contrite

spirit, " will be glad to receive the advice, and

ii the ai u\ ' .i i' tarn e, i 'l the

shareholdei s." 1 he lattet are apt to !» mi ire

free with advice than with financial assistani i .

A mine without ore is a lamentable form ol

property. I wan song sung foi the

Radium Ore Mine 1". o i . eel a singei as

Mr. Herbert rhomas, in the Cornish Po

not likely to sin the unf >< tunati proprii ti

to a new venture in search of the radio-ai

tivitj said to lie hidden somewhere in a hole

m the ground. The chairman referred to thi

conflicting reports of one of the companj

engineers, according to which the veins in thi

neighbouring property were first stated topi I

sist into the Tolgarrick, were then said to be

cut-off by a cross-course, and were finally al

leged to continue after faulting. These state

ments are all of equal value. Mining is in-

deed "essentially speculative," as Sir Henry

Hhss said, but occasionally it is made some-

what unnecessarily speculative. A chairman

need not be an expert, but he ought to know

enough to be able to protect the shareholder

for whom he acts as chief trustee. When

ignorance is bliss, 'tis folly to be wise, after

the event.

ONI. MORE apparently interminable

lawsuit has just been settled in the

United States, this time in connection with

patent law, as a contrast to the ' apex ' suit

mentioned in our last issue. This judgment

showed that the honour of inventing carbo-

rundum lay with the Cowles brothers, and not

with Mr. E. G. Acheson, and the order of the

court involved a payment of royalty by the

latter to the former up to June, 1902, the

date of the expiry of the Cowles patents. 1 1 is

due, however, to Mr. Acheson to say that this

product of the electric furnace was introduced

by him commercially, as an abrasive. The

word ' carborundum ' is a misnomer, as Mr.

Acheson soon found after the christening cere-

mony. At first he thought that the crystals

were produced by a combination of the alu-
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mina of the clay with the carbon of the charge,

and he precipitately invented what the late

Lewis Carroll used to call a ' portmanteau
'

word. Shortly afterward, chemical analysis

showed that the silicon of the clay was the

active agent in the reaction, and not the alu-

mina, and that the new product was in fact

silicon carbide. But the original trade-name

stuck.

THE CUSTOM adopted by some news-

papers ot reprinting articles or para-

graphs of news that appeared years ago, for

the purpose of comparing old things with

new, or for reviving anniversary recollections,

is apt to provide a trap for the unwary. The

Times quotes from its issues of a hundred

years ago to indicate the matters then of in-

terest, and other English dailies have imitated

with extracts from their early issues. No

doubt the unsuspecting reader is occasionally

given an unexpected shock, if he should fail

to associate the date with the news quoted.

We recollect a contemporary in America in-

advertently publishing as current news several

30- year old paragraphs that had been reprinted

in a Nevada paper for the purpose of inform-

ing its readers about the original discoveries

and developments of one of the mining dis-

tricts of that State. Another such case has

been brought to our attention recently. The

Colliery Engineer, of Scranton, Pennsylvania,

in its April issue, announced the establish-

ment in London of the Institution of Mining

and Metallurgical Engineers," and that "the

headquarters at present will be at the offices

of The Mining Journal, 99 Shoe Lane, E.C."

The first impression received on reading this

paragraph was that our contemporary was

founding a rival to the present Institution, in

whose birth it had worthily assisted twenty-

one years ago. On second thoughts we came

to the conclusion that the Scranton paper had

incorrectly interpreted a supplement issued by

The Mining Journal three months ago on the

occasion of the celebration of the coming-of-

age of the Institution. This supplement was

welcome, in that it revived old associations,

and we regret, therefore, that its intention

should be thus misinterpreted. We take this

opportunity of allaying any anxiety or won-

derment that may have been caused by the

circulation of the paragraph in question.

Mount Morgan.

The large transfer of shares recently an-

nounced entails a change of control. This

marks the beginning of another chapter in the

story of a great mine. That story is romantic

indeed, but, as is usually the case in the his-

tory of big mineral discoveries, it has its sordid

episodes. Different as are the tales told con-

cerning the manner in which the Morgan

brothers acquired the property from Donald

Gordon, all of them unite in telling that the

sheep-herderand his prospector brother Sandy

were deceived into parting with the grazing

land for a mere song. Donald Gordon ac-

quired possession of two selections ' near

Rockhampton, in 1864 ; one of these areas in-

cluded a low hill capped with ironstone. In

1882 the Morgan brothers came thither on an

expedition of investigation, and tested some

of the ' float ' or fragments of gossan. They

found lots of gold in it. Saying nothing to

Gordon of the results of their tests, they bought

the land for £\ per acre. Thus for ,£"640 they

purchased title to one of the greatest treasure-

vaults ever uncovered by man. Soon there-

after they sold fractional interests to Thomas

S. Hall, manager of the bank at Rockhamp-

ton, to his brother Wesley Hall, a jeweller by

trade, and to Messrs. D'Arcy and Pattison.

They retained half, but not for long. In I

the original syndicate organized the enterprise

into a company of a million shares, all of which

were issued to the vendors, credited as 17s. 6d.

paid. They became fully paid in 1902, when

a special dividend of 2s. 6d. was declared

against the call. Thus it may be said that
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- Mount Morgan has
'

without tl ipital. < >ut

I to paj

the plant and up the pun hase
|

to the Morgans.

gold pei ton. Ii

wort n cut. The mine was a

golden quarry. I eai ended No'

1889, the Mount Morgan yielded

75,000 toi taging 4oz. 4 dwi. per

ton, givin - yield ol { 1 ,350,0C»" '.

which ,100,000 was distributed in

dividends. At that tune the sh: e to

i, but fell rapidly in the next two years,

so that in 1892 the quotation had relapsed to

30s. This collapse, with the concurrent drop

in Broken Hill Proprietary, was a fa. tor in

precipitating the Ausl anic of 1893.

But the extraordinary deposit in Queensland

was the cap to a big body of pyritic copper

ore, so that in 1906 the Mount Morgan became

a producer of copper, as well as gold. The

shares rose to '"4,' in L907, dropping slowly

to £2\ last year. Since then, and since the

announcement of the re-organization, a n

ery has ensued. This seems amply justified.

We are informed that 350,000 shares have

passed from the estates of the two brothers,

Thomas and Walter Hall, to a syndicate

headed by Lionel Robinson, Clark & Co., with

whom is associated Mr. \Y. K. D'Arcy, one

of the original owners. The money involved

in this transfer is about /"l,250,000. With

the change of control will come a complete re-

organization, both at the mine and in the

offices of the company. Messrs. Lionel Robin-

son and C. S. Cockburn join the London board,

while Messrs. W. L. Baillieu and J. M. Niall

will go on the Australian board of directors.

The technical management will remain in the

capable hands of Mr. Benjamin Magnus, who

recently moved from the Port Kembla refinery

to take charge. It is anticipated that the

working cost will be diminished from 45s. to

.ii)s. pei ton. I tst yeai we i omitii nted upon

i
i that fn >m an ore ) ii

ipei and gold the n i only

per t m. Room foi improvement has

long been obvio to technical o

Thai now assured.

\ word "ii the geol igj ol the de|

Mount Morgan was a hill 500 Fi el high in the

Australian ' bush ' or i m alyptus Fore it. 1 he

• the hill has been removed by mining.

Morenearly than an this was

the 'mountain i
I i prospei tor'sdreams.

Up to the end ol I'M I this hill had yielded

gold and 43,5 Hon i ippi
i and

-! been paid individends. W hen

first found it looked like abigmassofgold bi u

ing ironstone. When the cap of the hill had

been quarried a vesicular massol il s ore

uncovered. There was talk of a ' geysei
,'

and there was pseudo-scientific drivel about a

metamorphii matrix of a somewhat argillo-

arenaceous composition." It is a common

in U to suppose that a large orebodymusl be

formed differently from a small one, as if the

proce e oi nature were measurable on the

scale oi a i hemist's laboratory. Mount Mor-

gan is a pyritii mass of ore deposited in sedi-

mentary rocks where they were traversed and

shattered by igneous intrusions, followed by

thermal waters rich in metals. By the weather-

mi; of the upper portion of the pyritic ore-

body and the concentration of the gold del i\

ed from the eroded outcrop, the top of the

deposit became highly impregnated with gold,

its copper was leached, and its pyrite was

largely replaced by silica: this left a gold-

hearing ironstone cap upon a sintery mass not

rich in gold, and barren of copper; then

came the pyrite, which had also been enriched

with gold by descending waters: and finally

the workings penetrated the primary deposit

of pyrite, containing both gold and copper.

The metallurgical history is of equal inter-

est. On the early failure of amalgamation,

chlorination was adopted with success, though
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the exact figures for the efficiency were never

divulged. As the workings penetrated into

the silicious ore carrying pyrite, roasting fur-

nai es were added and an additional chlorinat-

ing plant provided. Finally, when the primary

pyritic zone was reached, smelting was adopt-

ed in 1905. Two years ago, auriferous pyritic

ore from Many Peaks was substituted for the

barren ironstone flux, and unfortunately those

in control of operations did not so modify the

practice as was required by the presence of

sulphur in the fluxing ore. The result was a

temporary failure of the smelting operations

and the requisition of the services of Messrs.

Robert Sticht and A. L. Dean, of the Mount

Lvell, who abolished chlorination and re-

modelled the smelting plant. Two months ago

we announced the decision of the board to

build an entirely new smelter, embodying the

latest experience. We have every confidence

that the metallurgical practice has been final-

ly settled on an entirely satisfactory basis, and

that the future will be distinguished by bril-

liant technical work as well as by the favours

of a beneficent Nature.

Globe & Phoenix.

As the recalcitrant shareholders insisted that

ru h ore was being hidden in the Globe &

Phoenix mine and that the prospects generally

were better than officially stated, they need

not be surprised if the annual report is more

frank than usual and serves to puncture some

of the fables circulated during the heat of the

recent controversy. A heavy drain on the re-

serve of extra-rich ore is acknowledged, and a

diminished yield of such sweetening material

is anticipated because the pitch of the orebody

has carried it into the disturbed ground, " in

which the reef has quite died out." Other

unfavourable points are recorded. On the

lowest, or 19th, level the stoping-widths are

much less than on the 15th, 16th, and 17th

levels. "Therefore," says Mr. H. A. Piper,

"
it is evident that the position of the mine in

depth shows considerable improvement

the last yearly report." Tins non sequitur is

quite in keeping with the cryptic statements

to which the shareholders have rightly ob-

jected. We should like to see more evidence

of the consulting engineer's effort to convey

information that cannot be misunderstood. At

the annual meeting a cablegram from Mr.

Piper stated that two winzes from the 19th

level were in good ore, assuring the 20th level.

The output of bullion in 1912 was worth

^495,758 from 72,923 tons, while the total

cost was ^"187,185 ; hence the actual cost was

51s. 4d. per ton, as against the so-called work-

ing cost of 35s. 7d. The difference is due to

expenditure in London, fees and additional re-

muneration to directors, depreciation, and in-

come tax, all of which are as much part of the

cost of mining as tramming, pumping, or stop-

ing of the ore. The reserve is estimated to be

170,9+5 tons, containing 288,897 ounces of

gold, worth £"1,213,367. Allowing for an ex-

traction of 90%, the yield to be anticipated is

£"1,092,000. On an average total cost of 51s.

per ton, the net resultant profit from the ore

assured will amount to £"656,000, as against

a present market valuation of the mine at

£"1,200,000. As the persistence of the ore-

body is questionable, this valuation is alto-

gether excessive. At £\\, the shares, the par

value of which is five shillings, are a risky

gamble, to be justified only if miracles happen.

However, theconditionof the mine is scarce-

ly regarded now, in view of the wretched

squabble between various cliques, whose ac-

tions are so contradictory as to warrant scep-

ticism as to their sincerity of purpose. At the

meeting Mr. II. S. Foster suggested that the

large remuneration paid to the directors for

relatively unimportant administrative work

was at the bottom of the scramble for election

to the board. It has become apparent that

the members of the board are at loggerheads,

and that a united policy is improbable. L'nder

such conditions even men of ability, and per-
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knowing i good deal more about mining

than the present di . are likely to be

inefficient. It would be well if in sele< ting

new direi I holders could be n

sented by persons having a first-hand know-

ledge of mining, allowing stock and

lawyers to be inasubdued minority. Another

change is obvious: a d& rease in the number

rectors. Why so many ? If they do their

well, they deserve to be properly p

but u is quite unnecessai j to h&\ e so man

them. Usually one or two do all the work, the

others acting as mere guinea-pigs. Most en-

gineers will agree with us that what is wanted

is a greater sense of responsibility, now les-

sened by the number among whom it is shared.

•r directors and generous pay would tend

in the case of all companies to the selection

of competent men, and a gradual recognition

of the fact that a director is a professional

man. having special qualifications for the posi-

tion of trustee.

Central Mining.

The annual report of this big holding cor-

poration, formerly identified with Wernher,

Beit & Co., is a document of decided import-

ance, as indicating the progress of one of the

largest groups of mines operated under the

limitations of joint-stock finance. It is also

highly interesting because the report includes

an exposition of technical affairs by the cor-

poration's consulting engineer, Mr. Hugh F.

Marriott, who has won respect by his persis-

tent effort to give real information instead of

the sickly simulacrum that is doled to the

shareholders of so many mining companies-

The properties controlled by the Central Min-

ing and Rand Mines companies include 15 of

the principal mines of the Witwatersrand
;

they yielded 8,706,508 tons of ore, as against

the total of 25,486,361 produced by the entire

goldfield. Disregarding the intermediate sta-

tistics of yield and cost, we find that in the

essential result, namely, profit per ton, this

gri lup shows I
3"3

l shillings I
an a\ ei

age oi i'"'
1

. foi the w hole Rand. The mines

i ompi i ing tins group a ted in 191 ' foi

i ,ol the total tonnage, 10' " ol the total

j ield, ami )3'1
i of the total dn idend I he

in resi rve i divided into two classes -
i

1

1

32,.^ I tons, averaging lT3s. per ton, all

of which is blocked out and availabli foi

stoping," and (2) 3,290,16* tons, averaging

Is. per ton, which is labelled "on in igfal

which will be rendered available foi 'toping

by current development operations." As Mr.

i iott is a vice-president ol the Institution

he uses the term 'ore in sight ' with the limit-

ation officially described, but we deem it a

pity he should use it in any shape. It should

be taboo, for it is misleading at best. All that

is stated in Mr. Marriott's lengthy description

can be covered by " incompletely developed."

In any case, this less certain portion of the

reserve represents only 10% of the assured re-

sources of the mines, and it must gradate into

an even larger tonnage of ore only fractionally

less proved. Ore blocked out ' is positive !

ore partly proved is probable. As to prob

ability, limitless gradations are possible, and

even an explanatory sentence will not define,

so long as it involves futurity. Precise

figures, to the last unit, are out of place in

such estimates. Reference is made in the re-

port to the effort to break a minimum of waste

rock, confining the stoping as nearly as pos-

sible to the actual width of profitable ore.

This is an axiom of mining, but it is one too

often overlooked, and one that was recklessly

disregarded on the Rand during the time when

records for low cost per ton were allowed to

take precedence over the basic purpose of op-

erations, namely, a maximum profit, not per

ton, but on the total output of gold. We note

again, with hearty approval, the use of the

term 'net resultant profit' to express "the

net cash profit obtained from the tonnage

milled, exclusive of any other revenue, which

is a\ailable for dividend purposes and, where
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required, for re-investment in improvements."

The example set by Mr. Marriott in the care-

ful use of technical terms is well worthy of

the consulting engineer to so large a mining

control. We note that the average rate of

extraction is 95'6%, on an original gold con-

tent of 35'l4s. per ton, which compares satis-

factorily with the average grade of the cal-

culated ore reserve. While the operating cost

at surface has been decreased slightly, from

4'43s. to 4'18s. per ton, the total working ex-

penditure has been increased from 19'65 to

20"15s. per ton. However, this is satisfactory,

having regard to increased charges due to the

compulsory adoption of an 8-hour shift, the

advance in native wages, and growing ex-

penses incurred in connection with the efforts

to mitigate miner's phthisis. Among the mines

of the group exhibiting a noteworthy gain in

net resultant profit per ton are the City &

Suburban, New Modderfontein, Nourse, and

Village Main Reef ; while an important de-

crease of profit per ton is shown by the Crown

Mines, Ferreira Deep, Geldenhuis Deep, New
Heriot, and Robinson. We believe we are

right in associating several of the gains with

the more drastic operation of so-called selec-

tive mining, that is, the elimination of all un-

necessary waste, which is mining ' in its right

meaning.

The report dismisses the mention of Rho-

desia with a curt remark, for this group's in-

terest in that territory is now " very small."

As regards West Africa, the Prestea's work-

ing cost, including development redemption,

is given as 27'3 shillings per ton. Thus dies

finally the fallacious calculation of a 20s. op-

erating cost at this mine. Even if the figure

is lessened slightly in the course of time, it

will hardly justify the erroneous first esti-

mate, for which excuse may be made, and

much less the repetition of it, which was in-

excusable. However, for this we do not call

Mr. Marriott to account, for to him is owing

the correction, not the original blunder. In-

deed we consider the Central Mining report

as a good example of progressive improve-

ment in the giving of information to share-

holders, and we regard it as confirming the

idea that all such progressive improvement

must come on the initiative of the consulting

engineers, supported by directors willing to do

what is right, if convinced that it is practic-

able.

Electrolytic Alkali.

The collapse of the Electrolytic Alkali Com-

pany, which has worked the Hargreaves-Bird

process for the electrolysis of brine for the

past dozen years, at Middlewich, Cheshire,

affords a lesson in connection with fuel econ-

omy and the scale of operations required for

electro-chemical processes. The personal ele-

ment in connection with the history of the

company has provided contentious incidents

and animadversions, and we need not discuss

this feature of the case, though it undoubtedly

contributed to the failure of the process ; nor

is it desirable to speculate as to the existence

of any other commercial motive than the de-

sire to establish a profitable business when the

process was first financed. The works at

Middlewich are situated on the Cheshire salt

basin, and the brine is pumped direct from the

wells to the cells. The anodes are gas carbon,

at which the chlorine isevolved, and the cathode

consists of copper-wire cloth, against which

restsa diaphragm of specially preparedcement.

The liquor percolating through the diaphragm

contains hydrated oxide of sodium, but in prac-

tice the cathode chamber is filled with carbonic

acidgas with the resulting production of sodium

carbonate solution. By evaporation in vacuum-

pans, soda crystals are obtained, and from the

remaining mother liquor the bicarbonate of

soda is extracted. The soda and chlorine pro-

ducts are of better quality than those of the

old Leblanc and Weldon processes used by

the United Alkali Co. and others, and may be

generally stated to be equal to the soda pro-
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ammonia

by I ti uni tnd to the produi is

i Kellm :

u hich em ury i athi ide. An elec-

. the prima fa< ie adv antage

ng .ill thechemii al i onstituents oi the

.hi chloride. I n i only

soda is produced, and all thi ne passes

awa; .is i or ol magnesium,

and in the Weldon process only half the

red. I nfortunately, chlorine

and bleach are proi itei quantity

than is required in tl et, and they are <

sidered both in England and on the Continent

as byproducts to be sold at any price obtain-

able. Comparing the various processes, the

cost of operations and the poor quality of the

products are against the Leblanc-Weldon.

The cost of current is the chief item with the

electrolytic processes. The difficulty with the

iy process has been to make it work.

The reaction of the Solvay process was known

nearly a hundred years ago, but the difficulties

in connection with the loss of ammonia and in

the design ot
I plant were not sur-

mounted until 50 years afterward, and the

present perfection of the plant and process is

due almost entirely to the late Ludwig Mond

and his staff of chemists. Now that losses of

ammonia are prevented and the plant kept

efficient, the cost of operation is low. The

brine is saturated with ammonia, and carbonic

acid gas introduced, the result being the forma-

of bicarbonate of soda and ammonium

chloride. The former immediately crystallizes

from the solution, and is removed and calcined

with the production of soda ash. The remain-

ing liquor is heated with lime or magnesia for

the recovery of the ammonia, and the waste

product is the chloride of calcium or magne-

sium. It will be seen that the only extraneous

material required for the reactions is limestone,

in addition to the coal that is required for

generating carbonic acid and producing the

lime or magnesia, and for maintaining the heat

and the i in ulation. No inf< i mation hai

been di\ ulged as to the ei onomii ol the pro

ob\ ious thai the cost must be

i in .m electrolytic proi es: « hi re

much powei i
lired foi the generation i I

the current. It is < leai . I thai the

efficient \ o! the pow ei plant usi d in ci mnei

tion with an electn Jytii p ol pi ime

impi i i.nu e. W hen the Hai n i
i Bird pro

cess was introdui ed, the horizontal boilei and

the low-speed hoi izontal stei ngine were

in vo nd the cost ol urrenl was a half-

penny pei kilowatt-hour. Large gas eng

were not developed, and thi n tui bini

was unknown. The same old plant is still be-

ing ii' i d al Middlewich, though it is true that

in an extension four years ago ga

were adupti-il. The efficiency "I the sti

plant has been gradually deteriorating.

Castner-Kellner company had the same start,

but fortunately the controllers were able to

raise funds for modern power-plant, and to

vastly extend the scale of operations. 'I hai

company had the additional advantage of

owning Castner's process foi making metallii

sodium, and to be able to go into partnership

with the Cassel Cyanide company of Glas

in connection with the manufai tureof sodium

cyanide. The latter process was also one of

Castner's inventions, and consists of passing

gases containing ammonia over metallic so-

dium, and subsequently bringing the sodamide

thus formed intocontact with hot carbon. Cya-

nide is a more profitable salt than soda, so it

is no wonder that during recent years the

Castner-Kellnercompanyhas greatly advanced

its profits. The Electrolytic Alkali Company

is, therefore, hampered all round. Its
;

ducts are of low price ; it is working with an

inefficient steam-plant at a cost four times as

great as is possible by modern practice ; and

its output of soda is not one twenty-fifth of

that at Brunner Mond's. The cost of ele- tro

lytic dissociation may be gauged by the fact

that an installation of 2200 kilowatt capacity
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is necessary for its present yearly production

of 13,000 tons of bleach and 18,000 tons of

soda crystals. It is no wonder that the com-

pany is to be wound up, and that the property

has passed into the hands of debenture hold-

ers. The chief shareholders are unwilling to

submit to a reconstruction involving the pro-

vision of new capital, and the indications are

that operations will be suspended unless the

debenture holders can find the money them-

selves. We have written at some length on

a subject that may be considered as outside

the scope of this magazine. Nevertheless we

hold that the case of the Hargreaves-Bird is

a useful object lesson to metallurgists who are

inclined to try electrolytic methods in contra-

distinction to purely chemical reactions. To

put it briefly, an electric or electrolytic method

is of no economic value if the products are of

low price, even when the current is extraordi-

narily cheap and the operations conducted on

;i lug scale.

An Explanation.

\\ e were asked recently if we expected to

serve as a benevolent providence or a kindly

grandmother to the inexperienced and unin-

telligent among shareholders. The idea sug-

gested evidently was that our effort to eluci-

date mine valuation and to improve mine

administration was unavailing, if not indeed

inadvisable. We found the question neither

annoying nor unreasonable. It is well not

only to ask, but to face, such searching queries

occasionally. We shall reply to the question

coram populo.

The assumption that shareholders are unin-

telligent begs the whole question. We grant

that the amount of accurate knowledge extant

on mining is not oppressively large, and by

the time it filters to shareholders, or even di-

rectors, it has dwindled to a feeble drip. All

the more reason that such of it as does reach

these recipients should be clarified. We serve

as a filter, not a vacuum but a pressure filter.

5—3

Again, shareholders are more knowing than

they used to be. Some measure of acquaint-

ance with mining affairs has spread to the

public, and it continues not only to spread but

to fructify in signs of increasing intelligence.

The effect is not only beneficial as safeguard-

ing the pockets of our fellow citizens, but it

has, it appears to us, an equally beneficent in-

fluence in raising the tone of the profession

that stands between the public and the pro-

moter. An increase of sagacity in specula-

tion, and a growing appreciation of the basic

facts underlying the making of money from

metallic ores, has tended to an enhancement

of the status accorded to the mining engineer,

and to a general rise in the code of conduct

observed in the financial dealings involved in

the operation of mines. No : we do not ex-

pect to save the fool from his folly, to protect

the simpleton from the sharp, or to introduce

Sunday-school ethics into the bucket-shop.

That is none of our purpose. Nor is this

magazine a financial periodical ; we only touch

upon financial affairs when they interlock with

technical operations. We do not desire to

enter a field for which we have no special fit-

ness, and no predilection, leaving it to our

capable daily and weekly contemporaries, of

whom the number suffices. No, we aim to have

this magazine recognized as the organ of the

mming profession in London. We expect also

to provide intelligent speculators with advice

that will enable them to act more sanely ; we

expect to sustain those directors who realize

the responsibility of a trustee ; and we expect

to give honourable prominence to mining en-

gineers exhibiting a sense of the true pro-

fessional spirit, which is to do a piece of work-

well for its own sake. In these matters only

the optimist is effective. Counsels of imper-

fection are pitiful. We must have ideals, not

not so far beyond actualities as to be vision-

al), but far enough in advance to direct the

aim of earnest men. These have ample

reason for confidence in further progress. We
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mber the time when spooferj wai normal

and trickery aim. mi in mining

Both now demand an apology. I he

whole tone of the business lias risen several

unl for that improvement the techni-

cal press and professional societies can claim

some share of credit. N es ; we feel cheerful

as regards the effectiveness of join nalistn as a

criticism of current affairs. That is its proper

function. In the performance of it we are re-

ceiving the support of some of the best men

in the mining and metallurgical professions.

If all of them are not willing to give a hand,

because an amiable inertia or a constitu-

tional scepticism causes them to look on, not

without a little amused contempt for those

who essay the difficult task of the reformer.

However, that does not greatly matter. The

logic of events is stronger than the smile of

the reactionary. Since we have known the

business of mining it has improved enormous-

ly, not only in technology but in ethics. This

last may be too high a name for a vague rule

of conduct, but for the sense of right-doing no

word is too fine. We appeal over the heads

of the timid, the complacent, and the sceptical

to the younger men of the profession, to whom
belongs the future.

Professors and Practitioners.

The regrettable resignation of the professor

of metallurgy in the Royal School of Mines,

and the necessity for finding a fit successor,

brings to the front again a subject of great

importance, concerning which the ideas of

most people are, we believe, somewhat con-

fused. Of late years the demand for practi-

cal teaching has led to a new departure, an

effort being made both in England and America

to secure the services, as professors, of men

taken from active technical practice, that is,

mining and metallurgical practitioners. This

effort is the outcome of a call for ' practical

'

teaching, the idea being that only those who

have managed mines and mills are competent

lii \i\\r the effei live instrui tion that prepares

students for the realities "i an industrial 01

cu] ation. Those i

! ill t<>r the selection

ol professors became impressed with the in-

adequai y of lectures delivered by men who

have never been at work in the field, ami

who, therefore, fail often to realize thai tin-

eventual purpose of the mining and metallur-

gic arts is to make money. In short, ai a

demic teaching was deemed unsatisfactory.

Hence the new departure, which in turn

threatens its own dangers. If expert metal-

lurgists and mining engineers are not made in

a day, no more are effective lecturers. The

danger exists that the eminent practitioner

may take two or three years to acquire the

ability necessary to instruct a large class of

students. Again, the fact that a man is an

authority on the cyaniding of gold ores, for

example, does not necessarily involve aptitude

to teach the general principles of metallurgy

or to lecture upon those phases of the subject

with winch he is unfamiliar. Likewise an

engineer deeply versed in South African min-

ing methods is not necessarily equipped to ex-

plain the varied mining practices developed in

other regions and under wholly different con-

ditions. The new movement has suffered from

yet another defect : the eminent practitioner

is usually a man of advanced years, for whom,

therefore, a long term of service as professor

is not to be anticipated. Even if he possesses

unusual mental vitality, it is unfortunately a

general rule, in England at least, that he may

be called upon to retire at 60 years of age, and

he must retire automatically at 65. No matter

how brilliant and effective he may prove to be

as a professor, he must give up his work on

the strike of the clock. Thus continuity of

teaching is impaired. A new man has to be

broken to harness. This may prevent mono-

tony, but it does not promote progress.

On the other hand, despite the liking that

all of us have for the man that has done things,

and not only talked about them, there remains
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a good deal to be said for the well trained

teacher who never managed a mine or ran a

smelter. To be able to teach, requires a per-

fect familiarity with the elements of the

sciences involved in the subject, though it does

not involve encyclopedic information or scien-

tific profundity ; it demands also the ability to

convey a fund of ascertained knowledge from

one man to many students. He who knows

the most is not always the one best able to

transmit knowledge. The teacher of mining

or metallurgy is not required to qualify young

men to run mines or smelters ; his duty is to

give a lucid exposition of the scientific prin-

ciples underlying the successful application of

the arts of mining and metallurgy. Elemen-

tary science is the most difficult of all to

teach : and the practical man is likely to be ill

fitted for the task because his knowledge of

the elements lies buried under accretions aris-

ing from the more advanced applications of

the subject. On the other hand, no lectures

give the so-called practical training of which

many speak so glibly. That practical training

comes only from the apprenticeship to which

the young man devotes himself as soon as he

has received his academic diploma. To ex-

pound mining or metallurgy, it is not so ne-

cessary to be a specialist in one branch of

either art, as to have a firm grasp upon funda-

mental principles. This can be acquired by

reading, supplemented by frequent visits to

mines and smelters, always provided the

teacher, who makes such an effort to equip

himself, has the devotion of a student and the

instinct of a teacher conjoined in him. In

writing, the first rule is to remember the

reader ; in lecturing, the first rule is to re-

member the hearer. Great teachers are in-

dividuals of keen sympathy and quick under-

standing of the mental processes of those

whom they are trying to teach.

The foregoing considerations lead to a prac-

tical conclusion : in default of a man who is

both an experienced practitioner and a cap-

able lecturer, it is best to incline toward the

latter. We would rather see the authorities

engage a young and promising teacher than

an old and experienced practitioner. The lat-

ter has a short period of service, and is, at

best, an experiment ; the former is no experi-

ment as a lecturer, and as regards his close-

ness of touch with working practice, it is al-

ways possible to correct a deficiency by ar-

ranging for visits to works and mines during

vacations. A teacher must also be a learner ;

no man can expect to keep in touch with a

progressive subject unless he also continues

to be a conscientious student. If the young

teacher fulfils his promise, he will grow with

his work, and become increasingly efficient,

assuring the School a long and continuous

professorship. But to perfect this arrange-

ment it is incumbent upon the authorities to

give him the financial facilities for making

journeys of observation, while, at the same

time, discouraging professional practice in

competition with the ordinary practitioner, to

whom he must look for cordial assistance. It

has been asserted that professors of mining

and metallurgy can keep themselves up-to-

date by engaging in practice during the inter-

vals of teaching. This we believe to be a

mistaken idea, because outside work may

be remunerative without being instructive ;
it

involves participation in commercial enter-

prise of a speculative character ; it means

competition with, instead of the hearty co-op-

eration of, the unattached practitioners. A

man who does want to keep abreast of the

times can get far greater variety of experience

by inspecting the work of others, as explained

by those others ; he can choose his own time
;

he can select the kind of work in which his

knowledge is deficient or that in which new

developments illustrate his teaching. We sub-

mit these views to our friends at South Ken-

sington, being at one with them in the desire

to see our School of Mines brought to the

highest pitch of efficiency.
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PERSONAL
I. A. \>.\i w has left foi New York.

A.Chi sterBi a i i
"> has arrived from New

1 1 1 RBi i< r Bi ack has returned from the

Ifields, West Afi

I . i ti iv\ i i R Bi iW) R arrived in \\ est Afi

on May
II. I . BR] i i ha

lia, on a short holiday.

W. M. BR) wef imed to Victoria,

British Columbia, from Valdez, Alaska.

K. GlLMAN BROWN has gone to Siberia.

Gerald M. Browni . of Pearse, King-

ston & Browne, is in Venezuela.

Colin Campbi LL has left London for

Salisbury. Rhodesia.

Jacobus Si ephani s Ci

Engineer and Government Land Surveyor,

has been appointed Professor of Mining in

the South African School of Mines and Tech-

nology.

J.Parke Channing is in temporary charge

of the Miami copper mine, Arizona, during the

illness of the manager.

J. E. Ci i NN1 i-L has left Mexico, and is

living at Oakland, California.

H. N. G. COBBE has returned from British

Guiana.
Robert E. Cranston has returned to

San Francisco from Brazil.

T. L. DAWSi »n has returned from Colombia.

Arthi hsi in sailed forWest Africa

on May 3. He is engaged to be married to

Miss Irene Ker.

Damp 1 >RAPER is here from South Africa.

H. S. DRINKER is visiting Panama.

H. THURSTON Evans, of Melbourne, has

been appointed manager for the Salak E

Tin Dredging Co., Selangor, Federated Malay

States.

CYRIL EMERY is in charge of the British

Broken Hill mine during W. H. Woodhead's

visit to London.
A. M. FlNLAYSON is on his way back from

Burma, by way of the United States.

Andre P. Griffiths is at El Oro, Mexico.

\ el G. Hackney has returned to Lon-

don from Venezuela.

Richard HAMILTON has been re-elected

president of the West Australian Chamber of

Mines.

W. Charles Hand sailed for Nigeria on

April 30.

J. Powell Harding is returning from

Johannesburg in May.

G. A. Harrison has left London for

Sibei

LiONEl 1 1 ii i is homi "»

hi.i.

( ii \ki es Janin is in Frai

H, A. Kellei 'I through I ,ondon, on

n \. v, York to < iei manj

,

. ,i iri ,i 1 .. Ki RR n appointed

sei retai ,
oi the Mining Institute oi Si otland.

i
Kiri iiii' i i aili d From

y,„U foi I in.
i

e on April 12 I
it of

: al mi mths.

Erns i l.i' ii i i Mil ri ; has returned from

til.- south of I I. ii
'

'

W. J. Loring has been in We ilia,

and i- now in Melbourne.

E. P. Maim in has been appointed lecturer

lining in the ' l "
'

"'

Mines.

D. Mli ii ai X is visiting the silver-lead di

trict of Arufu, Northern Nigeria.

1,. ii. Mi Pi km" i r is returning to Tana-

lyk, Russia.

C. II. MUNRO lias returned from Peru to

New York.

11. G. PAYNE is consulting engineer to the

D. S. R. Syndicate, operating in Northern

Nigeria.

W. Pellew-Harvey has left for Cobar,

and will visit Western Australia on his return

journey.

WALTER G. PERKINS has returned from

the Argentine.

R. Allison Purvis was married in Man h,

while on leave from the Spassky mine, Siberia.

R. J. D. RlCHARDSi IN has arrived from the

Gold Coast.

T. A. RlCKARD sailed on May 2 for New

York, to deliver a course of lectures at 1 lar-

vard.

W. S. ROBINSON has returned from Aus-

tralia.

S. J. SPEAK, of Hooper, Speak & Co., is on

his way to Rhode
Henry C. Taylor has returned from

India.

SCOTT TURNER, manager for the Arctic

Coal Co., has returned to Spitsbergen.

H. L. VENABLES is expected in Lou

from Bolivia.

A. R. WEIGALL is in Korea.

Ernest Williams has returned from

Spain.

('. II. WRAY is in Cornwall.

Arthur Yai es, late manager of the Kc-

tahoen gold mine, Sumatra, has returned to

England.



SPECIAL CORRESPONDENCE
News from our own Correspondents at the principal mining centres

MEXICO.
General Conditions.— Notwithstanding

the fact that the states of Sonora and Coahuila

are in revolt, and the possibility of their se-

cession from the Republic has been suggested,

and also that in some parts the depredations

of bandits continue much as before, affairs in

Mexico have now a more hopeful aspect than

at any time during the past year. Huerta
was the most successful and energetic of all

the generals under the late government—so

much so, that his methods were considered

too severe by Madero, who ordered his recall

—and his recent work gives at least a fair

promise of a final settlement of disorder.

There is no doubt that the army, and a large

majority of the better class of

people, are entirely with him,

and the reception of his plain

and business-like speech at the

opening of the Congress, shows
that he has the power of raising

enthusiasm for the work of paci-

fy ing the country. Several

bands of revolutionists have sur-

rendered and enlisted in the

army, and although one detach-

ment quickly tired of the dis-

cipline, killed their officers, and
took to the hills, the general re-

sults of this method have been
satisfactory. Orozco, the leader

of the revolt in Chihuahua, has

sent envoys, under his father, to

confer with the bandits of Morelos, who are

under the nominal leadership of Zapata, as to

the terms on which they should agree with

the new government. This showed defective

reasoning power on his part. The Morelos
outlaws are the most ignorant and savage of

all, and the idea of anyone trusting them for

a moment must have appealed to them as a
rich jest. The envoys were promptly made
prisoners, and, it is reported, murdered with-

out delay. The incident may lead to an
arrangement between the Government and
Orozco by which the men from the north have
the work of pacifying—or rather, extermin-

ating—the bandit element in Morelos. The
formal recognition of the Government by the

larger Powers, and the flotation of the pro-

jected loan in Europe, would indicate the re-

turn of Mexico to the ways of peace in the

near future.

The Mezquetal del Oro company, in the

state of Zacatecas, is adding a slime equip-

ment to the cyanide plant. A large propor-

tion of slime was lost under the previous me-

thod of percolation treatment, and it is ex-

pected that the new plant will collect a high

percentage of the gold in the ore. The mine
has produced many bodies of rich gold ore,

and has been the Mecca of ore-thieves in past

years. The long work of exploration for bo-

nanzas has opened up an enormous tonnage

of low-grade ore, and during the past few
years, dividends have been paid steadily on a

daily output of about 150 tons, averaging five
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i yeai "ii barren vein material. This has

also been famous foi rich patches of ore which

have been invariably found between 50 and

150 in. in depth, and although exploration has

been carried on extensively below tins hori

it has been practically without result.

The official report of the Mexican board of

directors is that the ore assays from !0 to 60

kilo, silver and from 7 to 100 gm. gold, but no
dimensions are quoted to corroborate the state-

ment that the new find has a value of three

million pesos.

Although all terms and conditions have been

settled in connection with the Campo Marado-

Camp Bird deal, the final settlement is still in

abeyance owing to the disturbed state of Guer-

rero. The late surrender of the revolutionists

in the state, and their enlistment as rurales

under their former chief Salgado, may lead to

the commencement of work there within a

month or two.

JOHANNESBURG.
The Van Ryn Deep should be in a posi-

tion to drop a few of its stamps in June, as the

erection of the reduction plant has made ex-

cellent progress of late. The mill consists of

BO stamps of 1900 lb., and S tube-mills each

16 ft. 6 in. by 6 ft. The cyanide plant com-

prises 3 collecting tanks, Blaisdell distributor,

8 treatment tanks, Butters filter-press, and

the usual accessories. The capacity of the

whole plant will be 40,000 tons per month,

equivalent to a stamp duty of nearly 20 tons

per day. If the underground lay-out was as

straightforward as the surface arrangements,

the future of the property would be a much
brighter one. Unfortunately dikes and faults

have played havoc with the development and

shaft-sinking programme, and have proved,

and are likely to continue to prove, a serious

handicap to tractable mining. Apart from

this unavoidable feature, which it is hoped

will become less noticeable with depth, every-

thing promises to furnish a satisfactory record.

The assay-value of the ore developed has been

steadily rising, as is shown by the quarterly

development figures. Taking the quarters of

1912 in their order, the assay-values of the

tonnages developed, after allowing for removal

of waste after mining, were, 6'48 dwt., 10' 18

dwt., 9'00 dwt., and 10'24 dwt. respectively,

and the total profitable tonnage developed to

the end of the year was 1,015,932 tons, aver-

aging 7'98 dwt. The depth of the workings

is about 1800 ft., the dip of the reef 15°, and

the profitable ore is practically confined to the

Main Reef. Brakpan, the classic reference,

lies directly on the dip, ami as the geolo

. onth t ion-, in its area have so fai been normal,

the prospects of the Van Kyn Peep m depth

are the more encouraging. Anothei cheerful

portent for the future is the fact that the

eastern area, which should be the richest, ii

the evidence of the outcrop properties is any
argument, isasyet untouched. The company
has an issued capital ol fl,196,892, an area

A claims, and fund'- in hand ample for all

ordinary contingencies.

The Far East Rand pursues its onward
and, on the whole, triumphant march of pro-

gress. At the Springs Mines the north shaft,

the sinking of which commenced in Man h,

1909, intersected the 'reef at a depth of 3432 ft.

in March, 1913, the assay result being 5'95dwt.

over 34'9 in. The reef had of course been
previously proved by boreholes, the nearest

one of which returned a value of 28'42 dwt.

over 18'56 in. The nearest producing shaft

is the No. 2 of the Geduld, 3A miles away to-

ward the outcrop, while Brakpan is 5 miles,

and the outcrop 5| miles away. The south

shaft of the Springs Mines is distant from the

north shaft 4500 ft. to the dip, but as the reef

here dips at the low angle of 5 there should

not beagreat difference in the respectivedepths

to reef ; the intersection may be expected to

take place, therefore, about July. The com-
pany has an issued capital of ,£"630,000 and
1 65,000 shares in reserve, and on proclamation

of the firm it will be entitled to 1160 claims.

At the close of 1912 there was a cash balance

of .{"50,000, which should be sufficient to carry

on till July.

The Brakpan has received a set-back. In

March caving took place in no less than five

stopes, rendering them temporarily unavailable,

an incident which points to the desirability of

affording more support to the hanging than is

the practice at present. A drop is noticeable

in the development results for the first quarter

of the year from an average of 9'36 dwt. over
37'67 in. in 1912 to 7'8 dwt. over 37'6 in. The
ore-reserve position, however, continues sound,

and at the end of 1912 it amounted to 2,457,000

stoping tons of 6'74 dwt.

Brakpan-Schapenrust.—The apathy of fi-

nanciers toward the Brakpan-Schapenrust min-

ing lease was in sharp contrast to the keenness

shown by them when the Modderfontein Gold
Mining Areas lease was offered by the Gov-
ernment. The first offer having proved a fail-

ure, the Government is again submitting the

area, but on slightly less onerous terms ; and

undaunted by the attitude of indifference of

the groups it is also offering a lease on an ad-
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joining area forming part of Witpoort. It is

doubtful if either of these leases will receive

attention. The overseas public at the moment
can find industrial and other stocks which

promise them a safer return than deep-level

mining seems to offer.

The Rand Klip having failed to find any
appreciable amount of profitable ore in the

course of development has shutdown, after

taking the wise precaution of earmarkingabout

,£"10,000 of its working capital to enable it to

preserve its independence through the long

despondent days ahead of it. In the waiting

position by the reduction in capital expendi-

ture from £308,138 to £215,685. It will be

noted on referring to the report that the bal-

ance of appropriation account is divided into

cash and cash assets, thus affording share-

holders a chance of seeing for themselves how
much of the balance is tied up in bolts and

nuts and how much is liquid in the shape of

coin. This disentanglement is generally con-

fided to the care of the chairman of the meet-

ing in order to give him something to talk

about, or it is left to shareholders to worry

out for themselves, if they can. The notable

THE BRAKPAN SOBTINO-HOUSE.

business it will keep company with Clover-

field.

The East Rand Proprietary, considering

all things, made a remarkably good record

during 1912. The figures show the following

variations as compared with the record for

1911 : the yield per ton from current ore rose

from 25s. 4d. to 32s. Id., the working cost

from 16s. 8d. to 20s. 10d., the working profit

from 8s. 9d. to lis. 3d., and the net profit

from £895,442 to £909,108. The dividend

decreased from 30% to 25%, but as against

this reduction the company took time by the

forelock by buying £53,000 of debentures in

the open market, writing off the balance of

debenture issue expenses, £68,712, and carry-

ing forward a cash balance of £64,317. A
large amount of relief was afforded to the cash

increase in the yield is explained by cleaner

mining, reduction of stoping widths, closer

sorting, etc. The average stoping width was
reduced from 67 in. to 53 in., a reduction

equivalent to an increase in the value of the

ore mined of 5s. It is notable that 75,000
tons of rock that might have been considered

as ore was dumped and 9000 tons packed in

stopes. In consequence of closer methods,
the tonnage crushed fell from 2,194,552 to

1,848,050, while the working cost and yield

rose, the result on balance being decidedly in

favour of the selective as against the whole-

sale method of mining. Development during

the year gave much the same results as in

I'M I as regards the value of the total footage

sampled, but the percentage of profitability

rose from 55% to 58%. The profitable orede-
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tons

dwt. ; u ible, how.

thai in spiteof this on

tent of thi -i ve Jul not apprei iate, in

fact, a dropped slightlj I ore reserve al

the end ol the yeai wa tope tons
- dwt. Development was ham-

through the Wit. Deep dike until thi

pumping plant was fully installed, bul

i quent di

w i- provided for by the balance of
|

standing to the credit i
I iment sus

pense account. There is in thi ction

concern as to how long development will

inie to be restricted in the good Driefon-

tein section owing to this watei ilike,

for even aftei the . ire ready the drain-

ing proces ike a long time, and in the

meanwhile the leeway to b up may
to a seriously uncomfortable extent. It

is disappointing to note that the experiments

made with small rock-drills of the hammer
type proved that the golden harvest awaiting

the manufacturer of rock-drills is still un-

reaped, and that the machine is yet far from

being a serious competitor of the hammer
boy. On account of the steep stopes of this

mine the small reciprocating rock-drill, weigh-

ing ISO lb., is ousting the large 320-lb. ma-

chine. The evidence of roof pressure in the

<-lo section has led to the introduction of

sand-filling there, and no doubt this means of

securing ground will be more employed in the

future. The risk attending the preservation

of the present inclined shafts throughout the

life of the mine is a serious matter. Concen-
tration of underground operations will gradu-

ally take place until the Hercules shaft and
the Angelo Deep west shaft become the two
main hauling shafts of the property, with the

27th level as a main transfer road. Besides

safety this scheme will have economic advan-

tages over the old one of secondary inclines

from the plane of the bottom of the main in-

clines.

The Cinderella Consolidated has had

to face a number of unpleasant and unprofit-

able situations during its four and a half years

crushing history, prominent among which have

been single-shaft working at a depth of 4000

ft., and those interesting but discomforting geo-

physical demonstrations, ' air-blasts.' Single-

outlet working necessitated a legally restricted

scale of operations and conditions underground

which have not made for popularity among
workers, and the adverse influence of the air-

blast was clearly shown by the monthly work-

ing pi i .tit .In ipping 1 1 .mi 1

1

'
i.

.
' 1 1

) I in

Jul) ii . lt-> expei ted

that when as made to th< l
i m

shaft ..I i Rand 1 'ropi ietai y Mini

imbei l , 1911, thus affi n ding .i 1
1 md

outli ig the legal restrii

1 1. hi whii li limited the numbei ol n i ,

woi king i e suits wi mid i i nprove, oi

at least that i v.. mil] be

lis hope has nol been fulfilled,

and instead ihe i ate of retro
'

Si i ai i i
!
that the director- ol I m

pany have had to dei ei ii iu: Ij w bethei

mid be in nteresl ol

shair '

i u pend op. until the

mine could be put into bettei shape foi sup

plying the mill at a more i easonable 1
1 ist. I be

following com] iai ati i figures, taking the yeai

I and the month ol Februai y 191 I, will

\ the direction in which the mine ba

steadily trending. The yield per ton has

dropped from 29s. 2d. to 26s. 6d., the cost pel

ton has risen from !li d to Id., the

working profit per ton has receded from 7s. 6d.

to a lo oi I0d., and the total monthly w
ing profit has dwindled from < 1-9 19 to a

£725. The figures for February (and those

for March are almost as disapj iting) make
it apparent that a change must take plai e soon

if the mill is to be kept running. The mill

consists of 100 heavy stamps, of which 80 are

running, and 3 tube-mills, and has a i apai ity

of 25,000 tons per month ; the present rale of

crushing is 19,000 tons. As the company owns
!101 . laims with a strike 3 miles long, and
has an issued capital of £"1,159,450, together

with adebenturedebt of £"500,000, it isobvious

that the current scale of operations is in

nificant compared with the mining area, and
that current losses constitute a wretched re-

turn on so large an outlay. So far, only the

extreme northwestern corner of the claim-area

has been touched, but the new central 7-com-
partment vertical shaft, which is situated a
mile to the east of the western shaft, has

reached a depth of 2500 ft. and the ' reef ' is

expected at a depth of 3000 ft. toward the

end of the year. It is hoped that the two
shafts will be connected within eighteen

months, and that this will provide a more
promising prospect for the company. The
intention is to gradually increase to a capacity

of 100,000 tons per month, and ultimately to

200,000 tons. The cash resources amounted
to £"343,057 at the end of 1911, and as capital

expenditure absorbed £Tl53,849 during 1912

and will absorb another large slice in 1913, it

is difficult to see where the money is to come



MAY, 1913 337

from for the contemplated large addition to

the plant. It is sincerely to be hoped that a

brighter financial horizon will permit of the

disposal of the 190,550 reserve shares at a

good figure and thus enable the company to

realize its destiny. The ore reserve at the end
of 1911 was 740,157 tons, averaging 6'73 dwt.,

or 28s. 6d. per ton, but this of course represents

only the value of one little corner
;
practically

nothing is known as to the contents in the

greater depths. Besides, the bulk of the re-

maining untouched lateral extent of claim area

lies to the dip of such doleful neighbours as

the Blue Sky, New Boksburg, and East Rand
Extension. The future, therefore, has well

defined speculative elements.

The Water Position has been causing

anxiety owing to the small rainfall this sum-
mer ; it has been the worst season on record

and at least another 6 in. is required before

the winter months can be faced with equanim-
ity. Misgivings are not confined to the munici-

palities which obtain their water from the

Rand Water Board, but extend to the mines,

many of which rely upon the Board to keep
them supplied. The importance of the matter
of supply to the mines can be readily under-

stood when it is mentioned that the industry

took 125 million gallons, of the total of 235
million gallons sold during February. The
position is aggravated by the meagre contents

of the mine dams, these being now only half

full. The Government has refused the Board
permission to pump water from the idle shaft

of the Western Rand Estates as it is feared

that such a procedure would diminish the flow

of the Mooi River, and thus interfere with

farming operations in the valley. In conse-

quence of the difficulty of finding new sources

of supply near at hand, a Bill is in prepara-

tion for presentation to Parliament to enable

the Board to construct a dam and draw water
from the Vaal river at Yereeniging.

Miners' Phthisis Board.—The report of

the Board for the six months ended January
31, 1913, is not cheerful reading. The num-
ber of applications received was 2413; the

number of miners who made application was
1 8 1 9, and dependents of deceased miners, 594.

There appears as yet to be no diminution in

the number of applications coming forward,

as is shown by the number received during

January, namely, 345. Of the 1468 awards
made, 922 were annuity awards, that is month-
ly payments of £8 per month to miners or

dependents. Of these awards, 119 did not

exceed £96. The number of single-sum pay-
ments was 546, of which 222 did not exceed

£96 ; 289 miners and 3 dependents of deceased
miners were repatriated. The lowest amount
awarded in a lumpsum to a repatriated miner
was £"175. A special schedule dealing with
200 cases selected at random from the bene-
ficiary miners shows clearly the rapidity of

action of the disease. A miner with 9h years'

underground service, whose expectation of life

under normal circumstances should be 26
years, has li years to live; with 4i years
underground, normal life expectation 27 years,

has 3tt years to live ; with 3 years under-
ground, normal expectation 31 years, has 3i
years to live. The report says :

" The re-

markable feature of the figures shown on this

schedule is the appalling decrease of the un-
derground miner's expectation of life." A
perusal of this report is calculated to make the
reader wonder how so many men can be found
light-heartedly to face such a danger.

NEW YORK.
The Tariff.—The impending changes in

the tariff schedule were a prime topic of inter-

est during April. When the bill was finally

made public it excited great interest for a day
or two, but had scarcely any effect upon Wall
Street, and after a few days declined as a topic

for discussion. Probably this is in part due
to the fact that the market had completely dis-

counted a sweeping reduction in duties, and
was therefore unaffected when the bill was in-

troduced. In its general provisions the import
duty is lowered or removed on all those com-
modities which can be classed as necessities,

while unchanged or raised upon such articles

as may properly be regarded as luxuries. The
chief changes in the metal and mineral schedule
are the reductions upon iron ore, iron and
steel, and iron manufactures, the changes in

the lead and zinc rates and the change in quick-
silver. It is generally agreed that the changes
in the iron ore, iron, and steel schedule will

most benefit the independent producers, though
probably no great effect will be noticeable.

Iron ore, steel rails, tungsten ore, and a variety

of manufactured products have been put upon
the free list, as have a number of products
classed as chemicals, including sulphur and
bituminous coal. As a result of the changes
from fixed rate per ton to an ail valorem mi-

post, the duty on ferromanganese has been
increased $5 or $6 per ton. This is to the

benefit of the Steel Corporation, since practi-

cally all of the ferromanganese produced in

America is made by the Carnegie and Illinois

Steel companies, and is used by the plants of

the Steel Corporation. The probable and de-
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sirable result i reased tax will be to

stimulate the manufai ture ol ferromanga

within the borders ol the United States. lm-

in L911 were valued al ovei -
,

and as manganese ore, winch chief!) comes
from India and Brazil, is admit led Free of duty,

there is no reason why this essential ingredient

in steel-making, as well as other ferro-alloys,

should not be manufactured in the Lnited

Mates ["here lias been a tendency among
American manufacturers to concentrate upon

an important product, allowing by-products to

go to waste, while purchasing from other firms

or abroad any minoi supplies needed in the

manufacture. The present tendency is, how-

ever, toward intensive work, similar to that in

the Chicago packinghouses, where in slaugh-

tering and dressing hogs everything is utilized

" except the squeal." The Gary plant of the

Corporation is an example of this tend-

ency, and it is to be hoped that it will increase.

In the lead and zinc industry protest is be-

ing made against the change from a fixed rate

per ton to an ad valorem duty. On the ad
valorem basis the amount of protection ac-

corded the home producer decreases with the

decrease in the price of the metals, just the

reverse of what he desires, since the foreign

producer, with lower operating costs, is able

to keep going on a narrower margin than the

American smelter can. This provision may
be changed in the bill as finally presented.

The duty upon quicksilver is to be reduced

from a rate of 7 cents per pound to an ad
valorem of 10 V,, amounting on the average to

about 6 cents per pound. The amount of

change is insignificant, as quicksilver frequent-

ly commands a higher price than sixty cents

per pound, but the American producer strenu-

ously objects to having the protection de-

creased when he is contending with low market

prices. Producers in America now supply the

domestic demand, with merely a small and

fluctuating amount for export. The control

of the quicksilver industry abroad is in the

hands of the Rothschild interests, so that the

independent small producers of the metal in

California apparently have good ground for

clamouring for protection from the power of

foreign monopoly. Unfortunately for the

success of this plea it has recently appeared

that the Quicksilver Mining Co., which oper-

ates the New Almaden mines, once the most

important producers in the United States, but

now greatly declined in importance, has been

under investigation by the Department of

Justice of the United States Government. The
natural inference is that there has been collu-

sion between quicksilver producers here to

maintain prices, so thai the independent are

apparently not so helpless as would othei w ii e

appear.

Re.decent legislation in New York Stati

oi mm h interest, i ini e New Yoik < ity is the

centre ol mining in the United States, just as

London is the centre of mining foi the British

Empire. There is a wide spread demand that

unwarv investors be pro\ ided some protei Hon

against the operation of wildcat companies,

ami the Goldberg bill creating the office of

I k aminer of Securities is intended to afford

such protection. Companies wishing to sell

securities must file with the examiner certain

statements. Upon examination of the state-

ments he is to issue a license permitting the

concern tooffei securities for sale "
if he finds

that such company is solvent, that its arti( les

of corporation, its constitution and by-laws,

its proposed plan of business and proposed

contract, contain and provide for a fair, just

and equitable plan for the transaction of busi-

ness, and in his judgment promises a fair re-

turn on the stocks, bonds and other securities

by it offered for sale." Wall Street disap-

proves of the law, on the ground that the ar-

bitrary power thus conferred is dangerous;

only omniscience can infallibly decide whether

a company will succeed or not ; and that the

statement that the security has the approval

of the state authorities will be used to further

the sale of securities which are just above the

margin of doubt. The Levy bill, which has

recently become law, provides that " any per-

son who inflates, depresses or causes fluctua-

tions of the market prices of the stocks, bonds

or evidences of debt of a company or associa-

tion," or who attempts or conspires to cause

them to fluctuate shall be guilty of felony. A
pretended purchase whereby no change of

ownership or interest is effected is regarded

as prima facie evidence of violation of the

law. The law is, on its face, an excellent one,

but recalls the recipe for rabbit stew, for it is

not at all clear how incontestible evidence of

manipulation of securities can ever be se-

cured, since actions of this sort must neces-

sarily be secret and furtive. But the pla

of such a law upon the statute books may
have a salutary effect upon public opinion,

which is still decidedly lax in this regard.

Porphyry Coppers. Reports of three

large ' porphyry copper ' companies appeared

on April 18. The Nevada Consolidated earned
- .589,150 gross in 1910, having produced

63,063,261 lb. copper and |521,278 worth of

gold and silver, at an operating profit of
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$3,281,920, of which $3,000,000 was paid in

dividends. The company has now completely

absorbed the Cumberland Ely, that company
having been recently dissolved, by court order.

During the year, 2,852,515 tons of ore was
treated, of an average copper content of

l'692°'o, the percentage of extraction being

68'25. The total cost of copper production

was 8'36 c, reduced by miscellaneous credits

to 8'33 c. The cost of mining was 33 c. per

ton, including its proportion of stripping cost

for open-cut work and the cost of mining un-

derground at the Veteran. Stripping costs

were 33'64 c. per cubic yard. The present

ing 1913 even better results should be obtain-

ed as the mill is now in full operation, and the

steam-shovel work at the mine has advanced
to the point where the work can be handled to

good advantage. Chino is generally regarded

as the best of the porphyry coppers, as it is

favourably situated for mining by steam-

shovel methods, the topography beingsuch that

the amount of overburden to be removed per

ton of ore mined is nearly a minimum. One
drawback, to which little attention is drawn, is

the irregular relationship between the oxidized

and sulphide portions of the orebody. The
sulphides sometimes overlie and sometimes

PEIBCE-SMITH CONVERTER AT NEVADA CONSOLIDATED.

ore reserve is computed at 38,854,000 tons,

containing 1'67% copper.

The Chino Copper Co. yielded 27,776,088

lb. of copper during the year, valued at

$4,344,261. Operating expenses amounted to

$2,132,093, the net operating profit with the

addition of 8125,133 other income, amounting

to $2,176,904, or $2"80 upon each share is-

sued. The company has been operating be-

low its full capacity throughout almost the

whole year, as the final unit of the mill was
not completed until near the end of the year

under review. Nevertheless the average cost

per pound of copper produced was only 7'69 c,

the average selling price being 15'64 c. Dur-

underlie the oxidized ores, and in developing
the open- cuts so as to permit the most eco-

nomical handling of the ore, it is necessary to

take it as it comes, oxide or sulphide. The
mill-feed may on one day consist of ore con-
taining chalcocite, native copper, and mala-
chite, while on the next it may contain low-

grade sulphides, causing difficulties for the

mill manager and for the smelter superintend-

ent as well. The water supply of the Chino
is ample, though not excessive. The known
ore reserve is calculated at 90,000,000 tons,

containing 1 '8% copper.

The Ray Consolidated Copper Co. made a
net operating profit of $1,814,206 during the
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Flotation at Inspiration. Ea rst in

importance ol theeventsoi month in

the copper world is the announcement that

the Inspiration Consolidated Copper Co. has

decided to build a 600-ton flotation plant at its

mine in Arizona. For some timethe Minerals

nation, Ltd.. has been i ng tests in

a 50-ton experimental plant in order to de-

monstrate the applicability of oil flotation to

the treatment of the Inspiration ore, and the

results, though not disclosed, have been suffi-

ciently encouraging to justify the erection of

int in which the process can be tried on a

full working scale. In this ease, the ore will

be treated by flotation only, not subjected to

a preliminary wet concentration, as at the

Braden. At the Inspiration the amount re-

coverable by roughing concentration is not

sufficient to justify the capital expenditure re-

quired for the purpose. The construction of

the wet concentration mill, for which plans

were drawn and contracts let, is indefinitely

postponed, and bids fair to be dropped, if pre-

sent indications may be relied upon. If flota-

tion proves completely successful upon the

Inspiration ore it will only be a matter of time

before corresponding experiments are made
upon other copper ores, in Arizona and else-

where, and if successful results follow in even

a minority of cases, the resulting increase in

the recovery will cause an increase in o

production greater than the opening of a single

big mine. Fortunately such changes come
about slowly, giving opportunity for readjust-

ment to the changed conditions. The cost of

copper production, which has already been

cut by a number of mines below eight cents

per pound, is evidently slated for a further

lowering.

Chuquicamata.—The second big event

of the month -was the organization of the

895,000,000 Chile Copper Co. to take over

the S20,000,000 Chile Copper Co. incorpor-

ated last year, as well as the $1,000,000 Chile

Exploration. It will handle all the Guggen-
heim interests at Chuquicamata, in Chile, and

ompanj w mei organi; ed than its

,,, si 10,000,000 and
i

.

i

.!<- bond ii sued

to pro\ ide the funds foi de\ elopment, I >aniel

( iuggenheim is I i be the pi at and A. C.

I '.in rage the \ i< e president ol the m
pany. It i I 1 that no shan will be

ub i ript ion. 1 1 is known
i large ore resei ve at Chuqu

mata with i ely high 1
1
ippei - on

tent, but even at that it i ig to re

il.- i upi 'ii the dime of cop

per required t< rdina ii I

- worth -I sei un-

ties, not to mi
i

tii in. I nti i

will demand a gloss annual i ml

put o
-

>rth of i oppei

it things are expected ..l Chuquicamata

—as is evident from the altitudi of its finam

mg. It is interesting to noti that the com
pany was organized in Delaware, as the laws

of the state of New Jersey, long know n as the

'mother of trusts, ' are no longei I

ige aggregations of capital ini e Wood-
row Wilson was governor of the state. A re

cent statement, apparentlv authorized, is to

the effect that 100,000,000 tons of 1\% cop

ore has been de\ eloped, there being 100,000,000

tons of possible ore. Of the si i,000, I

bonds issued the company will take one-third

and the remainder be sold by subscription at

par. The ore is to be mined by the aid ol

steam shovels and leached with sulphurii a<

made from sulphide ore.

The Kennecott Mines Co., operating in

the Copper River district of Alaska, and i on

trolled by the American Smelting & \<< B

Co., has had a good deal of publicity in con-

nection with Alaskan affairs. The ore is re-

markable for its high content in copper, as it

consists of massive chalcocite. In order to

ip tin mine it was necessary to buii<

Copper Rivei & Northwe tern Railwaj

miles long, at a cost of $13,000,000. The
- '00,000 dividend, recently declared, is

therefore, not so ' fat ' a one as might appear

at first thought, for the total expense of de-

veloping the mine has been very great, while

the total in dividends so far has only been
i00,000. 1 lowever, nearly all the output

has been made in the past two years, since

the railroad has been in regular operation to

the mine, the ore being shipped to the Taco-

ma smelter. Probably the venture will prove

profitable in the end, but the initial burden for

development has been a heavy one, and the

ore reserve, though rich, is so small that the

life of the mine will be exceedingly brief.
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MELBOURNE.
Broken Hill.— More than a cloud has

arisen on the horizon at Broken Hill. This

district today is by far the most important

mining centre in Australia. It has clustered

round it a population of over 30,000, and its

silver-lead mines are some of the best in the

world. Then at Port Pirie, in South Australia,

a large number of workers are employed at

the Broken Hill Proprietary Company's smel-

ters, while further afield there is also a mining

population dependent on the district at the

Iron Knob in South Australia, and at Bellambi

in New South Wales. The traffic from the

Barrier adds substantially to the railway earn-

ings of the South Australian system. The
mines at the Barrier work under a Federal

award. Within the past 5 or 6 years, the

workers have succeeded in securing an ad-

vance in their wages, which probably means
that they receive quite 30% more than they

did before that term. They also have been

able to secure to themselves a number of im-

portant concessions in respect to the methods
of working on holidays, and other gams which

have a monetary value to the men. The aver-

age wage earned by many of the miners per

shift on contract work runs up to about 17s.

per 8 hours' shift. For a long time past the

district has been under-manned, and with

everything so prosperous in the Common-
wealth, there has been no inflow of labour to

the Barrier to induce the men to be moderate

in their demands. The red rag of socialism

has fluttered there most boldly, and the boy-

cott is an instrument of every -day use by the

I'nions. So strong is the power of these

bodies that they even prohibit their members
from attending the race meetings, or they tell

their members not to give orders to a trades-

man who may have allowed a non-unionist to

ring up a doctor on his telephone. There is

nothing too extreme or too extravagant for

them to demand. Their latest declaration has

been on the non-unionists question. There
still remain a few of these so-called ' undesir-

ables ' in the district, and about a month ago,

in order to make them toe the line and join

the Unions, the different organizations asso-

ciated with the Barrier Labour Federation

issued astand-and deliverresolution that every

month there must be a show of pence-cards

at the place of working. Then should any
man not be able to produce his financial card,

members of the Union were directed to refuse

to work with him there and then. Should any
of the members neglect to do this, the penalty

is an expulsion from the Union. This resolu-

tion was not taken seriously at first, but now
there is evidence that the Unions mean busi-

ness, because they have endorsed the action

of the organizations that first moved in this

matter. Consequently, it can be said that the

deliberate intention is to prevent non-unionists

living in the Broken Hill district, because it

is not a far step for the Unions to say that

none of the trades-people shall supply black-

legs with the necessities of life.

Action of this kind hardly fits with the

award of the Federal Arbitration Court, which

said that preference should be given to union-

ists, all other things being equal. However,
the Arbitration Court never worries the Lab-
our Party so long as the leaders feel that they are

in a position to enforce their decisions. They
use the Court to hurry the employer, and

when it does not suit them, they take the law

into their own hands and without consulting

the Court, adopt a course that ensures to

them benefits as against their employer. It

was understood that before April 1, when the

decision of this non-unionist question was to

come into operation, the representatives of the

Barrier mines met to consider whether they

would fall in with the wishes of the Unions
or resist their demands. At the time of writ-

ing, it is not known what attitude the com-
panies adopted, but it has been whispered that

while some of them were prepared to fight the

Unions, others and notably the concerns con-

trolled in London were not disposed to bring

matters to a head. Of course the Broken
Hill Proprietary Company has nothing to do

with the Local Managers' Association since

they had to fight the men off their own bat

some time since, and the excuse has been

made that with the Proprietary not in the con-

ference, no effective action against the Unions
could be taken. Whether this is so or not

cannot be determined until the issue has been

put to the test. What has happened, how-
ever, has been that the Unions decided to

force the clerical staff of the Silverton Tram-
way Company, which owns the line of railway

connecting the South Australian railway sys-

tem with Broken Hill, to become unionists.

The I'nions exempted from their demands the

manager, the accountant, and one or two other

officials. The stoppage of the railway service

really meant the holding-upof Broken Hill by

checking all means of transport. However,
the unionists propose to get over this diffi-

culty by nationalizing the Silverton Tramway
Company's railways and works. This would

mean taking from the shareholders of the

company their railway line and handing it
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mtrol "i the laboui government

ol New South Wales, which the othei day,

when the ferrymen ol Sydney went on strike

s, started .1 go\ ernmenl sei \ ii e

i! iy the people. rh<

doing tins u.is that the public should not be

inconvenienced, but the real underlying mo
live was - rectoi of the variot

their knees.

Now it is not a fai step from nationalizing

the transport serviceof the mines to national-

izing the mines themselves, and it lias not

been altogethet a dream on the pai t ol many
of the labour leaders to ensure the ownership

of the Harrier mines to the State. What has

to be remembered by a impany offi< ials outside

Australia is that the bulk of the shares in

Broken Hill mines are held beyond the bor-

ders of Australasia. That being so the people

of Australasia are not actively concerned

whether the mines are nationalized or not.

Indeed, if the matter were put to a large num-

ber of them that the profits from then

would be available for the relief of taxation

and the carrying out of public works, it is

doubtful if they would worry over the owner-

ship passing into the hands of the Government
in New South Wales. It is not suggested

that this is a matter of practical politics yet,

but the subject is one that should not be lost

sight of by directors abroad, who may make
the question of dividends their first considera-

tion. If the directors are not prepared to

stand up with those who are struggling against

the aggression of the socialists in Australia,

then they must not complain if they find that

later they have made a rod for their own backs.

The position at the Barrier is one full of in-

terest and it can be said that although the
' outside ' directors seem to be complacent,

the majority of the people inside the country

are not quite of the same mood.
Northern Territory. The course of

mining in Australia is still most uneventful.

In the old days of mining excitement, dis-

coveries followed one another so quickly that

there was always some fresh attraction to sus-

tain the interest of the miner and of the in-

vestor. But nowadays it seems as if the

hope of finding a new mining centre had quite

disappeared, so that it is the exception to hear

of any fresh mineral find. However, it would

appear that there is still some vitality left in

the community, as the latest move is to try

the recesses of the Northern Territory for oil.

The suggestor in this case is one of those

roaming Yankees that strike this Continent at

intervals, and soon have some fascinating

to tell "i its unde\ eloped wealth thai

ds immensely to the adventurous spirits

found everywhere in oui ranks. It is assumed

thai the area to 1"- e plon d it away to the

west ol Port Darwin, the leading port ol the

country. In that direction lies an immense
bell ol unknown territory. An occasional

whiti there. It seems as il the expli n
i

i

to whom icfeicm c has been made is ( onfidenl

that he has found satisfactory indications of

oil in the district. At all event! capital is

forthcoming to test the place. Perhaps the

w i ii k that has been done in Timor has inspii ed

the promoters of the venture to put up the

i apital needed. The F( deral I tovernment is

willing to assist the miner in the Northern

Territory at almost any cost, because it knows

from the experience of the oldei States the

importanceof mineral discoveries in stnnnl.it

ing settlement and in promoting the flow ol

capital into a new country. The Adniinr tra

tor (Professor Gilruth) has already promised

grants to one or two prospecting concerns

that are doing their best to develop properties

in different parts of the vast area included

within the boundaries of the Northern Terri-

tory. At present a .loud bangs over the in

du try there because of the disastrous failure

of the different British companies that have

tried their luck in that part of the world, and

because of the same ill-luck having befallen

most of the mining ventures brought to us in

the South. It may be added than another

story as to the existence of oil comes from

Papua. A great deal more evidence is need-

ed to satisfy the doubting that anything def-

inite is in the air.

Mount Elliott. —The shutting-down of the

Mount Elliott came as a shock to the market,

though the news did not at all surprise people

on this side of the world, for they have had

the experience of Mount Lyell so recently be-

fore them that they from the first expected

that it would not be found to be the simple

matter for the company to subdue the fire at

the Hampden South Consols as was at first

supposed would be the case by some of the

company's officials. What was brought home
also was the dependence of the Mount Elliott

mine on the Hampden South Consols for its

supplies of sulphide ore. To date the com-

pany has not been successful, like the Hamp-
den company, in securing a second' claim such

as the Duchess to help it along. Until it does

or finds a shoot of ore at the bottom level of

its own mine, it will not have an assured

future. In this connection it may be said

that the plight of the Mount Elliott mine has
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given rise to the rumour that that company
may try to acquire the Mount Cuthbert mine

to the northwest of Cloncurry, but it is not at

all likely that any move in that direction will

be successful, as the directors of the Cuthbert,

having got a grand property, do not wish any

other hands to control it except their own.

Gold Gravel in Victoria. — An official

statement has been issued that an alluvial

mine in northwest Victoria known as Cocks
Pioneer is to be taken in hand by Lionel

Robinson, Clark & Co., of London, on whose
behalf the mine was examined by A. H. P.

Moline, one of the most skilful of the younger

SAN FRANCISCO.
Petroleum companies operating in Cali-

fornia and in Mexico report good earnings des-

pite the political disturbance in the southern

republic. The total of March dividends from

California-listed companies was $1,693,340;

the Mexican Petroleum added $240,000, the

quarterly dividend on the preferred stock, and

$320,000 payment on the common. In the

grand total is included $1,250,000, the quar-

terly dividend of the Standard Oil Co., of

California. These figures perhaps sufficiently

indicate the prosperous condition of the oil

operators.

VI CTORIA
Sca'e of mi/es

ins Promontory

generation of mining engineers. The claim

is an extensive one, and the name of the dis-

trict—Eldorado—tells of what it was in the

old shallow alluvial days. The present com-
pany has held the claim for 8 or 10 years, and
has mined on a small scale with a single dredge

unfitted to deal with the wash on the scale

that its extent needed. The new company
will provide much more powerful plant and
will therefore be able to treat the ground

rapidly. So far the old dredge has been oper-

ating mainly on the drifts worked previously

by the digger, and out of that it has won
^"120,000 of gold. Now the new company
will tackle the virgin wash. This is about 90 ft.

deep in the face and carries three floors ; one at

about 25 ft., another at 70 ft., and the third at 90

ft. There wasnot theleast reason why thecom-
pany should not have got the money it wanted
for plant here without going to London. But
capital here was too tight for that to be done.

The General Petroleum Co. distributed

its first annual report this month. It will be

remembered that this concern was organized

within the year by Eugene De Sabla and his

associates, and that in addition to owning im-

portant pipe-lines and wells, it holds an option

on the controlling stock of the Union Oil Co.
Returns during the past year were almost ex-

clusively from sales of oil in the field only.

Now with an 8-in. pipe-line completed from

North Midway to Los Angeles, a distance of

158 miles, and with a branch under construc-

tion from Lebec to Mojave, the company se-

cures a wider outlet for its product. In con-

nection with the pipe-line, the company is

building two refineries on the Trumble system,

one at Vernon near Los Angeles and one at

Mojave, each with a capacity of 20,000 bbl.

daily. These and the line are expected to pay
a good return on the investment. During the

year four modern steamers, each of 10,000
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d and tentative arranger i

have been made foi the construction ol six

similai \ essels, as I

warrants. Anotbei important event in the

firm which is headed In Andrew Weir, a di-

in Genera] Petroleum, as agents for the

in European countries. \\ atei Fi

00 ft. has been

in rampico with an a.\

oldings "i" the I il Mexi
; nsisting of 55l

ured. Tins propel ty is in the

district as and to the Juan

ino well. The chief features of the y<

work are summarized as follows: In. i

its daily production from I

purchased petroleum to the extent ol !

bbl.per day : purchased from Atchison,Topeka
nta Fe railroad all that company's high-

gravity oil, and contracted with the road to

furnish all fuel requirements for a period of

irs; constructed an 8- in. pipe line from

North Midway through Maricopa and Tejon
to Los Angeles, and steel tanks with a capacity

of -'.000,000 bbl.; appointed European agents

and chartered four modern tank steamers: ac-

quired 13,000 acres of land in California and

5500 in Mexico. The total land holdings of

the corporation in this state are now 23,000

acres, and in Mexi
The California Petroleum Corporation

in its first published report reflects an equally

cheerful situation. This company and its sub-

sidiaries be California properties de-

veloped by E. L. I >oheney, president of th<

Corporation. The report is for the year that

ended on December 31 last. The figures fol-

low : earnings before depreciation, $527,846;
preferred dividend, $217,192; balance,

; common dividend, $184,384; sur-

plus. - •: available surplus of subsidi-

ary companii - 3,585 : capital surplus,

.769: i n
- 627. The

balance sheet, as of December 31 last, follows:

ets— Property account, §33,066,166: in-

vestments of cost, $122,336 ; oil inventories,

- 3,595 ; other inventorie - h.094 ; bills

and accounts receivable, $297,401 ; cash,

: deferred chart: - total

assets. $i 64. Liabilities—Preferred

stock.Sl 2,436,5-1 4:common stock. si i,

capital stock sub companies at par, $1,002,000;

bonded debt, $ deferred payments
on land contra - .000; accounts payable,

,046 ; accrued interest, $45,607 : profit

and loss surplus. §

that from the properties

now owm ntrolled bj thi I orpoi atii in

then- lias b« pi idui ed OVi I ibl.

and in 1912 tl i
iunted

to approximati 01 !
i it thi rati

bbl. pei day. Mr. D
there bat i ted upon i the pro

pei tii M idwaj disti ii I a plant < apable

rhe proo
separates the gasoline and -nun dist illate

I
rei iduum I

sold at .1 ml. oil pi il eS and the liglitri pro

du< ts at a linn Ii high'ei pi i< e, therebj

ing -
i barrel b ;

present plant

that more units are no d to the

plant in ordi i to increase its capacity, and as

i as completed theri

additional net earnings of $3
per month.

Net earnings of the subsidiai inii

for the year that ended on December 31,1

before providing for depre. imounted

to s|,976,868. In addition to these earn

the California I 'etroleum Corporation, ov,

appn I
I '.In ubsidiai y company

stocks, receives interest on s !. 6,000 ol tin-

bonds of subsii whii h it owns
and interest on moneys advanced to thi

Mi. I >oheney estimates earnings for 1913 in

excess of §2,400,000. In conclusion he says:
" The present outlook for the California oil

business is most encouraging, due to the tre-

dous in< rease in the consumption of the

lighter products, such as gasoline and engine

distillate, and the expanding market for fuel

oil, because of its more gem md prom-

ise of still greater use after the completion of

the Panama canal. The future certainly prom-

ises higher prices and better mai I

generally."

The Mexican Petroleum Co., Ltd., the

Mexican Petroleum Co. of California, and the

Huasteca Petroleum Co., also Doheney con-

cerns, report for the year ended on December
31, 1 mbined profits of §2,849,771 ; de-

ductions. $ balance, $2,845 1-07
;

pre-

ferred divide;.. - ,882; balance for com-

mon dividend, -
• 24; common dividends,

J 0,000; surplus, $925,424. The consoli-

dated balanci - of December 31 last

show :

'il lands and leases, wells,

and othei properties, $51,4i ash in

hands of trustees under mortgages, f

- 399,942 : Mexii an Govern-

ment dues paid under protest, $155,178 ; de-

ferred charges to profit and loss, $12,925;

total, $55,617,814. Liabilities—Capital stock,
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common, Mexican Petroleum Co., Ltd.,

$32,000,000; preferred, $12,000,000 ;
Mexi-

can Petroleum Co. of California, capital stock,

$87,689; Huasteca Petroleum Co., capital

stock, $2500 ; Mexican Petroleum Ltd. first

lien and refunding sinking fund gold bonds

of 1911, $4,000,000; Mexican Petroleum Co.

of California sinking fund 6% gold bonds of

1910, $82,600 ; Huasteca Petroleum Co. and

Mexican Petroleum Co., Ltd., joint 6% gold

bonds. $327,000; Huasteca Petroleum Co.

i oast pipe-line first- mortgage 6% gold bonds,

$889,600; current liabilities, $2,935,626 ; re-

serve to depreciation, 8495,613 ; surplus,

$2,707,186; total, $55,617,814. Since De-

cember 31 the Mexican Petroleum Co., Ltd.,

has acquired $18,972 pipe-line participation

certificates, with participation rights from

June 30, 1912, issuing in exchange therefor

$4,268,700 common stock, and the profits

have only been charged with accruals of

certificates held by the public. Discount and

expense on bonds sold have been charged to

cost of properties.

Panama Pacific Exposition matters are

beginning to take shape. On the grounds at

Harbor View the service building is complete

and in use. Dredging is nearly finished and

docks are being built. The framework of the

first of the exhibition palaces, a machinery

hall, is being erected and other buildings are

abi mt to be undertaken. An immense amount
of grading and planting has been done and

much of the work which while important does

not make much show, is out of the way. A
director for the Department of Mines and

Metallurgy has been chosen in the person of

Charles E. Van Barneveld, recently professor

of mining in the University of Minnesota. As
Mr. Van Barneveld is a native of Holland, a

graduate of McGill University in Canada, and

has had a professional practice in Mexico as

well as the United States, there is every as-

surance that the department will be organized

and conducted along broad lines. The classi-

fication adopted provides for five groups of ex-

hibits : (l) Working of mines, ore-beds, and

stone quarries ; (2) minerals, stones, and their

utilization; (3) mine-maps, models, and photo-

graphs; (4) metallurgy; (5) literature of min-

ing and metallurgy. These groups are sub-

divided into 5<^ classes, which will include dis-

plays relative to equipment and methods of

geological surveys, mining bureaus, and other

societies for the promotion of mining ; to pro-

specting for mineral veins and deposits, petro-

leum, gas, and artesian waters ; to assaying

and sampling; to drilling and breaking rock,

5—4

sinking shafts, and opening galleries, drifts,

and tunnels ; to explosives and their use in

mining; to the mining of coal and other min-

erals ; to the use of motors in mine operation

;

to underground handling and transportation of

ore ; to machinery and appliances for drain-

age ; to methods of ventilation ; to methods of

lighting; to mine safety, including signals;

telephones, preventivesof explosions and other

accidents ; to rescue work ; to handling and

weighing mine products above ground. These

are but a few of the classes in the first group;

the others will be divided just as comprehen-

sively. The time is none too long, but it is

expected that an excellent exhibit will be ar-

ranged, although the extent of foreign partici-

pation is still doubtful.

Restrictive Legislation.—The State legis-

lature at Sacramento seems determined to pass

some form of bill regarding alien ownership of

land. In the form proposed the bill would

seriously affect the rights of all aliens and

would force the sale of any land owned by a

corporation in which the majority of stock was
held abroad. It is hoped that no such drastic

law may be passed since in the effort to pre-

vent establishment of Oriental farming com-
munities a severe blow would be struck at all

mining and land enterprises that use foreign

capital— English owned mining companies

among the rest. It is not to be anticipated

that in the event of the passage of any such

law the foreigners will spend much money ex-

hibiting at the Exposition and in any event an

Oriental boycott of California trade seems cer-

tain. If this matter can be satisfactorily ad-

justed in time, a wide participation in the Ex-

position is expected.

Engineering Congress. Engineers will

be interested in the plans for the Panama
Pacific International Engineering Congress

which is to assemble in San Francisco in Au-

gust 1915. The Congress has been under-

written by the five national societies, the Am-
erican Society of Civil Engineers, the Ameri-

can Society of Mechanical Engineers, Ameri-

can Institute of Mining Engineers, American

Institute of Electrical Engineers, and the

American Society of Naval Architects and

Marine Engineers. A fund of nearly $40,000

has been provided, the Exposition company will

furnish an auditorium, and further funds Foi

local entertainment are to be raised. Control

of the Congress is in the hands of a Board of

Managers including the presidents and secre-

taries of the societies mentioned, who together

form the New York committee on foreign par-

ticipation, and selected members of the socie-



I 111 MINING MAGAZINE

tifs resident in S.m Francisco, forming the

1 \i-. uti\ < and I"* .il committees. It is planned

to invite preparationol aserii irs which

colI« lively shall afford a pii ture oi the

ing -ui in 1915. ire to

be printed in ten or more volumes as a pel

manent record. Membership in the Congress

will be voluntary but plai es on the programme
will be by invitation. Since the Exposition

itself is to i elebrat of the! 'a

nama canal, a number ol general sessions will

be devoted to the engineering phases oi that

great project anil it is rumoured that Colonel

( :. W. < ioethals will be invited to become hon-

orary president.

Alaska Gold Mines continue to net nun li

public notice, as, in fact, the big things that

this company is undertaking, deserve. A recent

statement made public shows that excellent

results have been accomplished by B. L. Thane
in the seven months since he took hold as gen-

eral manager for the new concern. According

to this statement the work is in three divisions:

the 'Sheep Creek,' where a large adit is being

driven, that will form the main extraction way,

and where, at the terminus of the line, the mill

will be built; the 'Perseverance' division,

consisting of the Alexander crosscut and the

old stopes and where most of the actual deve-

lopment of the mine will be carried on ; and

the ' Salmon Creek ' or power division. At

Sheep Creek there were no dock or landing

facilities and only two old concentrator-houses

and camp-buildings with an old broken-down
railroad connecting to the mouth of the adit.

In this division there has been completed a

wharf, warehouse, surface tramway from beach

to mill, 2600 ft. long. The old railroad has

been repaired and laid with new rails; a tem-

porary boarding-house for 60 men has been

built at the beach and a permanent boarding-

house for 60 men at the portal of the Sheep
Creek adit ; also a temporary boarding-house

at the mill for 40 men and three employees'

cottages; compressed air, ventilating, and heat-

ing plants have also been built. The Sheep
Creek adit has been repaired and widened for a

distance of 1200 ft. and 600 ft. of new 8 by 10

adit driven, new ties and 50 lb. rails laid, water

system installed, and the whole put in success-

ful operation. At the Perseverance division

the wagon-road from Juneau to the mine was
in such a condition that no transport could be

accomplished over it. There was an old com-
pressor-plant but with power available only

from May to October. The underground de-

velopment consisted of the Alexandercross-cut,

2300 ft. long, tapping the vein, drifts 1800 ft.

m length and one vertii al rise from the end ol

the 1 ross • ul ti 1 the stn fa< e. The wagon r< ad
has been 1 1 impletely re buill throu

|

hi tul . II II II

1

ft. of it consisting of trestle- \\ "ik. 1 1 mu the side

1 .1 the pi ei ipii 1
;

.1 granite ba< I* flume and a

new pipe-line 1600ft. long has been built, and a

new 8 in. surfai e line 1000 it. long to supply

watei foi camp purpo 1 ; new comprei 11

andminoi buildings irecompleted. [nthemine

the old V61 tii al 1 1
< in hern nihil ged and

re-timbered for a height of 257 ft. ; a vertii al

hiii is being sunk directlj beneath this and

will extend to the Sheep ( reek level. I hi

down 44 ft. The incline ore- way has been

driven 1 13 ft., the main east drift is continued

along tin vein for 455 ft.; the lower drift was

al widened and timbered for (>.S0 ft. ; all

adits regraded, new tracks and ties laid, a total

footage during the year of 4441 ft. I Hiring

the same timi ions was broken in the

stopes, and 74,930 tons of ore treated in the

old stamp-mill at an average COSl ol !
'

1 ents

a ton. On the Power Creek division a tram-

way has been built from the beach to the up-

per dam-site; a main Hume from the lower

dam to penstock, 10,000 ft. long, and a pipe

line from the beach power-house to penstock,

1600 ft. in length. The first unit of 2000

horse-power capacity has been installed and

is in operation and 13! miles of transmission

lines have been built and connected with the

other divisions. All of this work was com-

pleted in about six months, putting the com-
pany well ahead of its schedule. This, it is

to be remembered, is the work of the Alaska

Gold Mines Co., and must not be confused

with the neighbouring Alaska Juneau at which

I'". W. Bradley and his associates are working,

though in less spectacular fashion, to develop

a property that competent observers anti< i-

pate will prove larger than the famous Alaska

Tread well.

TORONTO.
Porcupine.—A shortage of power result-

ing from a breakdown at the Waiwaitin power-

plant is interfering with operations at some of

the mines, as the other electric plant at Sandy
Falls is unable to furnish all the power re-

quired. It will probably require two months

to repair the damage, and in the meantime
production will be curtailed.

The annual report of the Hollinger mine,

presented at the annual shareholders' meeting

held on March 31, created a favourable im-

pression, and the stock thereupon advanced to

the record figure of §19. The total operating

profits for the year amounted to §600,664, of
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which §270,000 was paid in dividends, and a
balance of $101,801 carried forward. The
quantity of ore milled was 45,195 tons, from
which $933,681 was recovered, the average
value of all ore treated being $21'44 per ton.

The position of the mine as regards ore re-

serves has been greatly strengthened. The
tonnage is estimated at 644,540 tons, with

an assay-value of $11,271,400, the value a
year ago being $10,230,000. P. A. Robbins,
the manager, states that there is an assurance
of the persistence ore to a depth of 300 ft.,

and that there is no reason why it should not

be found at greater depths ; but in making the

above estimate, no allowance has been made
for ore that may occur beyond a depth of 50 ft.

below the workings.

at the Jupiter. An ore-shoot about 420 ft. in

length has been proved at the 300-ft. level,

and rich ore encountered in a rise. A winze
will be sunk to the 400-ft. level. It is hoped
to have the mill in operation by the autumn.
The Schumacher has cut two good veins

showing visible gold, with the diamond-drill,

at 400 and 800 ft. At the Porcupine Reserve
the shaft is down 100 ft., and diamond-drill-

ing will be undertaken to determine further

development. The Swastika mill began oper-

ations toward the end of March, preliminary

tests having proved satisfactory. Enough ore

is being mined to keep the mill running. The
Lucky Cross mill, the second in the Swastika
district, has also been started and is reported

to be treating from 40 to 50 tons of ore daily.

THE HuLLISOKI; MINE AND MILL.

At the McEnaney, one month's run of the

small 5-stamp mill produced about $20,000,
being upwards of $30 per ton on the average
for the ore treated. The orebody has been
proved for a distance of 500 ft., and the pre-

sent value of the ore reserves is roughly esti-

mated at $875,000. The mill will be enlarged
to 20 stamps. The Dome Lake mill with 10

stamps has been completed after many delays
due to the strike and the difficulty of getting

the machinery to the mine. It will make the

sixth mill to go into operation in the district.

The Foley-O'Brien, which has been closed
for a year, has been taken over on option for

a total consideration of $91,200, by C. L.
Sherrill and associates, of Buffalo, who con-
trol a number of other Porcupine properties.

These will be passed to the Homestake Min-
ing & Finance Co., controlled by the Sherrill

interests. Active development is in progress

A good deal of interest is being taken in the

Kirkland Lake area, lying northeast of Swas-
tika, where the Foster-Tough property, for-

merly the Reamsbottom, carries ore so rich

that it is shipped direct to the smelter without
previous treatment. About a thousand claims
in this locality have been staked. The four

Woodward claims have been sold on a work-
ing-option basis for $60,000 to J. Walter
Young, of Haileybury, representing English
capitalists.

Cobalt.—The sixth annual report of La
Rose Consolidated for 1912 shows a fall in

production and diminished ore reserves. The
output was 2,816,597 oz. of the value of

s ],i)03,969, as compared with 3,691,797 oz.

valued at $1,810,470 in 1911. The ore re-

serves were estimated at 2,796,650 oz. as com-
pared with 4,250,861 oz. The combined sur-

plus of the holding and operating companies
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was $ ftei paying dividends to the

amount of $936,641, rhe cost of production

was . an increase ol 3'11 c,

owing to the large amount of development
work done and the lowei silvei i ontenl I

ore. rhe annual ri the Beavei foi the

yeai ended February 28 shows shipment
dued at $409,21 1, as compared

with o; . of the valu< $3 i foi

the previous year. The total receipts were
i expenditure $

was paid in divider) Is $ md | ,511

was carried forward. The null is i rushing

nearly 100 tons of ore per day, the total

amount treated during the year being 17,-1 .

producing silver. Reserves

underground have increased from 1000 to

. and there are JO,000 tons on the dump,
the whole estimated to contain 775,000 oz. No
actual figures for the ore reserves were given.

A discovery of high-grade ore was recently

made at the 700-ft. level, the deepest point at

which high-grade ore has been found in the dis-

trict. The strike of miners which took place

on March 26 was amicably settled, and the

men resumed work after being out for eight

days. The Cobalt Lake has declared a second
dividend with an additional bonus of

Plans for the proposed drainage of the

lake are rapidly being matured. There will

be no channel cut or engineering work under-

taking, but two large turbine pumps stationed

in scows will pump the water into Farr ("reek.

The work is expected to occupy four or five

months. The old Silver Bar mine, the for-

lorn hope of the Preston- East Dome com-
pany, figures on the list of shippers with a

consignment of 40,000 tons of ore. The Alad-

din Cobalt has leased the Xi pissing reduction

mill at the south end of Cobalt lake, which
will be principally used for the treatment of

milling ore from the Chambers- Ferland. In-

terests desirous of obtaining control of the

Peterson Lake are offering individual share-

holders 43 c. per share for their holdings on
condition that a sufficient amount of stock can

be obtained to give them a controlling interest.

An action for foreclosure on a mortgage for

.000 has been brought against the Little

Xipissing, and as the company has no funds

the property will probably be shortly offered

for sale. The 'Gould Consolidated has gone
into liquidation. Work has been resumed on

se\ eral properties that had been closed-down
for some time, including the Silver Leaf, Bel-

mont, and Twentieth Century. The Drum-
mond is understood to have changed hands,

having been purchased by parties represented

; ij I > i . id Fasken and James II. M il lei fi 11 '

sum m the ueighboui hoi id ol $51 ' 1,1 I
h '

Keeley mine in South Lorrain.an asset ol tin-

defum t I ii mi i ' I '..mi-
. bas l" en taken ovei

on a working option l>v I nglish i apitali I

presented bj Dr. I
M. Bell, rhe Mann nunc

ol ( iowganda ha - ship, ied ms ol high

grade ore i unning about 31 100 i .to 1 1

- ton

A large amount ol develo] nl h i been doni

Mi the 90 it. lev el, from « bi< h a winze ha;

been sunk to the 150-ft. level in good ore all

the way. The Miller Lake-O'Brien, in the

ganda di trict, bai bipped anpthei i ai

load of high-grade orei ontaining 15 ton a ei

agin Ooz. to the ton.

Eight Hours for Miners. The bill pro

viding for an eight houi day foi underground
mine workers has been passed by tin < Inl

Legislature, despite the objections urged by

the mine-owners. As previously noticed,

< Intario has been considerably behindhand in

legislation ameliorating theconditionsof labour,

and several remedial measures, including a

Workmen's Compensation Bill introduced this

session, had been either voted down or post

poned, creating some dissatisfaction among
the working class. The feeling that some-
thing had to be done to satisfy the labour

vote and atone for previous failures is doubt

less responsible for the action of the govern

ment in forcing through the eight-hours mea-
sure.

Lignite Coal as a Power Producer.
The Government of Saskatchewan has under-

taken an important investigation as to the

commercial possibility of utilizing the exten-

sive lignite coal resources of the province for

the production of electric energy on a large

scale to supply the demands of the southern

section of the province. Experiments con-

ducted last year by R. (). Wynne- Roberts,

with the lignite deposits of the Sown's valley,

showed that this coal is productive of a high

percentage of gas per ton and a by-product in

the shape of a briquet affording almost the

same heating properties as anthracite. An
experimental station has been erected at

Estevan, where an elaborate series of tests

will be conducted by Professor Darhn;
,
a

distinguished American authority on the sub-

ject, to ascertain whether the use of lignite

for the generation of power is commercially
feasible. Should these experiments prove

satisfactory, American capitalists are ready

to supply the funds to install an immense
power plant at or near Estevan for supplying

power, heat and light to Southern Saskatche-

wan.
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Wheal Kitty.—The returns at this St.

Agnes mine are improving once more, but it

is evident that for the current half-year there

will again be no dividend, for although since

the company left the tin-ticketing the value

of the tin sales is not published, the quantities

sold are given monthly, and these tell their

own tale. The bottom level east on the

Wheal Kitty lode has been exceedingly disap-

pointing so far, while in the western end, the

lode is thrown 30 fathoms, but the cross-cut

to the other section is fast nearing completion.

It is hoped that the content here will be more

lems. Two papers, showing much original

research in connection with the treatment and
recovery of tin ores, have been presented and
discussed, and several more on the electrical

equipment of mines and other interesting sub-

jects are promised. These, and the discussion

on them, will be subsequently printed and
should prove valuable.

I hope in the near future to see this Society

discuss other than technical matters concern-

ing the well-being of Cornish mines, and now
that the Chamber of Mines is defunct, the

presentation of reliable statistics should come
within its scope.

HEADGEAR AT SARA'S SHAFT, WHEAL KITTY.

in common with those found in this lode in the

old workings, which made this property a

handsome dividend-payer in the past. The
best point in the mine at present is the end on

the Stamps lode being driven west at 5+0 ft.

level from Sara's shaft under the old West
Pink mine ; the lode is narrow but of high

grade.

The new Cornish Society, called the

Institute of Mining, Mechanical & Metallur-

gical Engineers, is proving a pronounced suc-

cess. The annual subscription is only 10s. 6d.,

so the income is distinctly limited, but al-

ready, under the presidency of Josiah Paull,

the capable manager of South Crofty, good
progress has been made in fostering the chief

object, which is the free discussion of Cornish

mining, mechanical, and metallurgical prob-

Levant.—The last of the old cost-book

companies continues to do fairly well, and al-

though the important question of the renewal

of the lease is still unsettled, the present share-

holders seem to be in no way anxious to dis-

pose of their holdings, at any rate at existing

prices. For the sixteen weeks ended March
15, a profit of £\lb\ was earned, and a divi-

dend of 7s. 6d. per share declared, absorbing
^"883, or about half the profit earned. The
balance was added to the reserve fund, which
now stands at ,£"6,335, and is being built-up in

readiness to meet the heavy expenditure on
shaft-sinking and development, which it is an-

ticipated the ' lords ' will demand as a condi-

tion of a renewal of the lease. This is a sen-

sible plan and will obviate the necessity for a

heavy call on the shareholders, but it is quite
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. ontrai y to the old pra< lici in cost-bo ik i om
1 he want ol a reserve fund was the

many mines < losing in the past, foi

' olders, who had i ome in at high pi

were loth to meet hea\ \ < alls to p 13 Foi 1

pment 01 special expenditure

which should have been carried out or provid-

ed while profits were good, Foi the "a< 1 ount"

red to, 111! tons ol black tin was sold,

realizing an average price of ( 136. 13s. 6d.,

and tin l< a\ ings which fetched

£77. 15s, per ton. The tonnage stamped was

8899, so the tin recovery was 287 lb. pei ton,

but as sales of coppei and arsenic were also

made, the total value of the ore is not ascer-

tainable. The total receipts were 37s. ..VI. per

ton milled, the expenditure at 33s. 3d., and tin-

profit at 3s. 1 Id. This is a considerable fall

from the 9s. per ton profit oi the previousfour

months, but a lower price for tin of £l, a re-

duced tin recovery of nearly 5 lb. per ton,

together with smaller credits for copper and

arsenic, chiefly account for this. According

to the manager, the developments in the bot-

tom of the mine show a slight improvement,

and this must be cheering to the shareholders,

for the deepest levels have been poor for some

time past.

Tin-Sands.— Various dredging proposi-

tions around the Cornish coast are meeting

with opposition from those interested in the

fisheries. A licence has been granted by the

Duchy of Cornwall to a syndicate, in which

Horton Bolithoisinterested.to dredge portions

of Falmouth harbour and the river Fal for tin,

but the Truro city council is up in arms in the

interests of the oyster fishery, of navigation,

and of the river generally." Again, pros-

pective tin-dredging operations in St. Ives bay

have alarmed the local fishermen, and already

a public meeting has been held and a petition

presented to the Government, urging the

Board of Trade to withhold consent ; and it

seems unlikely, in view of the present state of

the Cornish fishing industry, that anything

which might injure it, even only to a small ex-

tent, will be permitted. Undoubtedly there

must be large deposits of tin-bearing ground

in the bay, but their profitable working seems

a doubtful commercial proposition.

Cam Brea & Tincroft.— The stopes at

this mine have apparently been decreasing in

quality of late, for the sales are going back

and the margin of net profit is getting danger-

ously fine. The sales of black tin for the first

four months of the current half-year have, ac-

cording to the ticketing papers, been 246|

tons, value £Z 1,508, while for the same period

..I the preceding six months, they amounted

to '

1 alued at £"35,00] I
"' tunately

there has been a rise ol f4. 10s. in the avei

age price realized owing to the highei price of

tin metal, which t" a small extent ofl s< 1 the

fall in the sales. I he v igi tou dc ek ipmenl

ol thi 1 tensivi piei 1 ol 1 al ground will

surely soon be rewarded bj the di cover] ol

Ivttci i|uality ore, unci \\ ith .1 redu< tion fori

shadowed in the costs by the erection ol .1 new

mill, then- is no need to be de pondent. II"

money to be advani ed by Vis< ount ( Uifdi

a sum nol i" exceed £"25,000— for the new
mill, will be secured by ' debentures falling

due for payment in ten equal annual instal-

ments commencing on January 1, L919. It

is the intention to pay of! the 16s. due to the

priority shareholders out of the profits, and

when this has been done, thi priority shares

will rank for all purposes as ordinary shares.

This is the only Cornish company wln< h

issues monthly details of its receipts and ex-

penditure, and also gives the recovery made
in pounds of tm metal per ton. The extrai

tion for the month ended March 8 was 67' 12%
of the total tin content, so that it is clear there

is ample scope for improvement.
Tresavean. It is reported that recently a

promising tin lode was discovered at the bot-

tom of the Old East shaft on this old copper

property near Redruth, which is being re-

opened for tin. The lode appears to be dip-

ping south - south - east into entirely virgin

ground. The erection of the powerful new
cross- compound winding engine is well for-

ward, and this will replace the electric hoists

at present in use. The arrangements for sup-

plying electric power from Hayle to the pump-

ing installation are also nearly complete.

Marazion District. — A syndicate has

recently been formed to promote a large com-

pany to work the Wheal Hampton, Owen
Vean, Tregartha Downs, Wheal Rodney,

Gwallon, and other mines in this district, which

will give a continuous run of nearly two miles

on the course of several lodes. It is proposed

to operate on a scale second only to Dolcoath,

so far as Cornwall is concerned. This district

is a wet one and a large amount of money will

be needed for pumping equipment.

Botallack. — It is unfortunate that the

grade of ore milled shows no improvement.

Indeed the average recovery for the sixteen

weeks ended April 5 is slightly less than the

1 1 lb. average shown in the last annual re-

port. The tonnage handled last month was

2350, the sales amounting to 12 tons 2 cwt,

which produced ^1620.



JOURNEYS IN NIGERIA

By J. B. RICHARDSON.

A mining engineer's experiences. The climate. The natives. The housing

problem. Food supplies. Cooking. Servants. Control of labour.

THE life of a mining engineer in the Ni-

gerian tinfields is by no means unpleasant.

He escapes many of the hardships under

which engineers work in regions far less re-

mote from civilization ; on account of the re-

cent occupation of the country by the British,

he has to keep up the prestige of the white

man in a land of blacks ; for the handful of

12-hour day, from six in the morning to six at

night, which on the average includes all the

hours of daylight.

It is naturally not so enervating on the

plateau as in the river and coast districts ; the

nights are always cool, allowing good sleep to

be enjoyed at all seasons of the year, and

making a wonderful difference to the health

n ffiwJuv"^ Nl»A*«^ C?a—f) JiwtK'-AlW
,

A MIKING CAMP.

white men, always excepting the ' mean
whites,' who are the same all the world over,

are looked upon as little princes, and have to

try to live up to that royal state.

The native, who is a firm believer in osten-

tation and pomp, will be more willing to work
for an engineer who goes about as though he

were an elder brother to all the crowned heads

of Europe, than a man who reduces his staff

of servants to a minimum and lives in a small

mean way. Hence the average mining man
lives like a lord, possesses a large number of

personal servants, keeps a good table open to

all European visitors, and, if opportunity and
permanence of abode allow, builds himself as

fine a house as he can.

The climate is more bracing than other parts

of West Africa, and most mining men work a

351

and working capacity of a European. At a

certain time of the year, for a few weeks be-

fore and after Christmas, the nights are even

cold, causing numbed fingers and necessitating

an early breakfast in overcoats. Although the

rain and the changes of season may bring a

little sickness and fever, most men get only

slight malarial attacks unless they are old

sufferers. In fact, if every one of the mining
community out there took ordinary care not

to expose himself unduly to the sun, there

would be very little sickness directly attribut-

able to the climate, not forgetting, naturally,

that they are there temporarily ; for, slowly

but surely, the climate, as in the tropics al-

ways, tells on a European's system, adapted

for colder lands and a more temperate sun.

That is to be expected, for the white man was
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surely not meant to make a permanent resi

m .i black man's counti y.

During the months ol December, January,

and Februarj the harmattan, a dust-laden

wind with the appearance "I a dense Scoti b

mist, dries up the countryside, and fills the

ail with fine sandy particles, which find thi ii

waj everywhere and make the ears, nose, ami

finger-tips raw and cracked. Sometimi the

sun is almost obsi ured all day. and on most

days nil eight in the morning and from

m the evening. This intensely dry season,

with the fierce coppery sun in the middle of

the day, turns the whole landscape brown and

makes the pools and streams disappeai with a

startling rapidity.

I oward the middle of March the tall

dry and brittle, are thickly i overed with fine

dust, so that it is suffocating to walk through

the bush. A little later the bush tires come,

and make the hills and valleys a wonderful

spectacle, more especially at night, when the

slopes of the distant rugged hills are illumin

ated with huge flares, or a dying fire, with

rows of spots and dots of light, calling to mind

some hillside town at night.

The bush fires involve only the grass, and

therefore are not fierce or dangerous ; in fact,

many of them you ran walk or rule through

alonga narrow path. They leave the blackened

ground bare and clean, ready for the early

rains to bring the new grass along. The first

rains, after months of dusty dryness, are more

than welcome, and seem to hiss as they meet

the parched and cracked ground, from which

soon arises the most awful stench of stale-

ness. It is a remarkable fact that in the

plateau country there is usually one sharp

shower early in January, and there are one or

two severe hailstorms, with hailstones the size

of pigeons' eggs, at the commencement of the

rains.

Taken in all, although the climate is as

regular as clock-work, it is quite varied, and

from October till early June dry and healthy,

and, even in the wet season, an engineer in a

settled camp, with a good roof over his head,

need not worry about excessive sun or torren-

tial rain, as he always has a refuge.

If he is starting out to find and prove claims

he experiences, first, tent life, with all its dis-

comforts. With the continually shifting camp,

and having no fixed understanding with the

local natives, he leads a wandering life, living

on tinned food except for irregular supplies at

native markets. Yet, for all that, the exercise

that has to be taken makes it healthy. In two

or three days his own labourers will build

li. "ii the bush cloSl at h in, I ,i tempi irai \ I amp
ol hi ass huts, which will serve foi an th 01

two, while the neighbouring sti earns an- be inn

examined previous t" taking out a mining

Vmong the labourer are i ure t<> l>e

one 01 two men who ari killed in making
huts. < iive them ea< h a little gang of work
men and they will rapidlj i ut down and col-

lect linked brain lies and drive them upright

inti i the gn iund in the form ol a < in le, and i m
this they erect a rough si affolding to Inn Id the

ii rool ol ti lUt bamboos 01 ilun li.u-lit

branches, tied with green bar! to thi centre

1 1. ile 'I the hut. < )n this rool they put a fool

of green gia^ thatch and a similar thinner

cover round the forked uprights. The rool i

watei tight at first, but after a few (lays it

will leak, when it is patched with green giass,

and then remains watertight for some con

siderable time. Boxes and trunks, raised on

stones to protect them from the ants, with

native mats on the beaten earth-floor, make
an abode much cooler and more airy than a

tent.

The building of a permanent i amp once a
site has been chosen, is a task that in Nigeria

will take only a short time, in the dry season,

at any rate. In that hilly country it will not

be difficult to choose a good situation on the

bree/.y slope of a hill, near a good stream,

and then arrange a meeting with the local

seraki, with whom you make a contract to

build so many houses of a certain design, and
indicate the position of each, and arrange a

price and time for the contract to be con-

cluded.

When a local seraki undertakes a building

contract there is no lack of pomp and circum-

stance in the way he commences the task,

lie comes in his very best robes, with his

kinsmen and chief supporters similarly attired,

accompanied by as big a band of tom-toms
and wind instruments as he can muster, a

horde of labourers bringing up the rear.

For a few days there is great energy and
excitement, with the eternal beat of the tom-

tom. Then a slack period intervenes, until

the white man hints that he is anxious to oc-

cupy his new house, and then they renew their

vigour and enthusiasm. If you are having

anything pretentious built, the placing of the

roof-tree, or any big timbers or frames, is a

task occupying the energy of quite 50 men,
and everyone else comes to see it done. The
rope to haul the frames is tested and broken

on the tug-of-war principle for quite a day,

amid shrieks of delight from the seraki and
his headman, who are not above hauling on
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the rope and entering into the

game to the great loss of their

dignity.

Every day the seraki, or

his representative, comes to

make his salutations, dressed

in full robes, and every day

he tells you how difficult it is

for him to get enough men to

do the big work, and how
they are all grumbling at the

small pay they are to get.

But eventually the house is

built, and he goes off quite

satisfied with his contract

money

!

This sort of camp, pro-

vided you have time to at-

tend to the building of it, to

see that they are carrying out

your ideas correctly, and you
do not hurry and worry the

builders too much, will prove

cheap and comfortable, al-

though it only consists of a

collection of thatched mud
huts. They can be built to

form an airy bungalow, with

a large clearing, on which the

kitchens, stables, and offices

are scattered, making a clean

i\ pVyhamaJ' Ca^t iVl5]r?f&uA.A

I MINING SETTLEMENT.
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orderly compound, all foi afew pounds. Until

the properties are proved and the value ol the

, is know i». this form il quite

ient, and when properly designed it

pares well with mining camps built at ten or

twenty times the cost.

Insidethemud bungalow,which mayhavi
v eralgood sized rooms, thecamp furniture!

and and the rough tables and boxes made
on the spot, with a good supplj ol nati\ e mats,

beautifully woven with dyed grasses into vari-

gated geometrical in I woven platters

and baskets of finer grass, and pieces of cheap
M.uii hestei cotton pi mis from the local market,

give an appearance of comfort, and make the

loneliness of the life more tolerable.

Later on, when work is more advanced and
the life of the mine can be estimated, it can

be decided whether it is worth while to make
and burn bricks, and set up i arpenters' shops

to make the doors and window frames, and
all the woodwork that is needed for proper

brick bungalows and offices. Timber in the

wooded valley on the edge of the plateau is

plentiful, and, with a little care in choosing,

quite suitable for building. There is a kind of

mahogany that is hard and heavy and does

not seem to be much attacked by white ant -,

;

and excellent bricks are made from the depos-

its of stiff clay which the decomposed granite

yields.

The man who lives in a settled camp need

not live on tinned food at all ; all that he re-

quires are necessities, such as flour, coffee,

tea. sugar, and salt, and luxuries to make his

living pleasant. He can make an arrange-

ment with the nearest Fulani herdsman to

supply him constantly with milk and butter,

both of which are excellent as long as they are

carefully cleaned, the milk boiled and strained

and the butter washed several times with

filtered water.

There is no lack of fresh meat ; beef, mut-

ton, and goat (against which Englishmen seem

to have an unjustified prejudice) are easily

obtainable ; and, if the native method of

slaughtering and cutting is objected to, it is

easy and cheap to buy a whole beast or sheep

and have the killing done in a clean manner
under personal supervision.

Chickens abound. The smallest village

will always be' able to sell a few chickens,

which are usually tough and measly, and as

the natives do not eat eggs, they are always

willing to sell them to the white man.

A whole beast is rather a large purchase for

a one-man camp, but a goat or a sheep costs

at most five or six shillings, unless perhaps in

Naraguta and I" , and, with a health) appe
tite, the usual scraggy animal will not lai I

enough to go bad.

\1' mg most streams then ai e t" !» fi lund

bush partridge, guinea fowl, and green pigeon,

ol which are bettei eating than the i hii ken,

ami .1 on a .
' ml j I ol fi n the pol I hej

will nut In-
i

. ,u nl away i r< im i he border: i >l

the i amp, espei ially it a little grain is oi i ;i

pread m tin ii usual feeding ground.

At mi ist seasons ol the j eai it i ea to ob-

tain good rice and a small grain called utcha,
both of which arc useful foi puddings, and

utcha makes quite a plea anl porridge sub-

stitute. Native spinach, large onions, yams,
and many varieties of sweet potatoes, beans
(rather like ha

I I and ground nuts, with a

variety of cucumber,are obtainable al i i nam
seasons.

Toinat* ies will grow like weeds, if the trouble

is taken to plant them ; and cabbages, lettuces,

marrows, beans, peas, carrots, radishes, cu-

cumbers have all been grown successfully with

very little trouble. Fruit is not common, but

paw-paws, which are somewhat like a melon
but not so watery to taste, plantains, limes,

and fresh and dried dates are sometimes in the

market.

With regard to game, there is little round

the tin region except birds and small buck,

varieties of gazelle, that furnish good venison.

There is also a rock coney, looking like a
giant guinea-pig, which makes an excellent

pie. Apart from that, many monkeys and
occasional leopards are theonly sporting shoot-

ing. Monkeys are much too human to shoot,

although they are mischievous, and in isolated

rocky camps liable to indulge in chicken-

stealing, not to eat them, but just out of

curiosity, to pluck and then to throw down.
This is a gentle habit of the dog-faced baboon,

which abounds in all the regions of bare gra-

nite hills in colonies two or three hundred
strong.

In a settled camp, especially if there are

several white men, in which case one is prob-

ably able to spend a little time in catering,

there should be no lack of fresh food, which
is far healthier than the eternal ' tin-chop,'

and by a skilful combination of the two the

food of any camp should be good and varied.

These conditions do not apply universally ;

at Naraguta and Jos, where there is rather a

large European community, the supply falls

farbelow the demand, and prices reach a height

that makes it economical sometimes not to

buy native produce, and on the plateau proper

some of these things are not obtainable at all.
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THE SERAKrS Wlslr

It is a good idea to keep a hennery if you ever

want to get an eatable chicken and eggs of a

good size, but this is inadvisable right among
the hills, as bush cats play

havoc with the poultry and
the hawks decimate the
young chicks anywhere.

The natural sequence to

a good supply of food, tinned

and fresh, is a good cook,

for with bad cooking any
man, especially in a tropi-

cal climate, will soon be-

come internally disorgan-

ized. A good cook that is

a good servant is as rare in

Nigeria as in any country.

The coast and river ' boys
'

who have been white men's
servants in the big settle-

ments down there do not

like a bush life away from
their own kind, and to find

a Hausa or Fulani boy who
is clean in his cooking is

practically an impossibility.

However, by taking your
would-be cook in hand and
telling him over and over

again how to do his work,

teaching him, and exercis-

ing more patience than you
have ever done before, you
will make him by the time
your tour of inspection is

ended quite useful for some
other white man. A good
cook-boy will get anything

from 30s. to £i per month
in wages, besides which
there must be perquisites,

and he probably does not

spend much of his pay on
food.

If his master is a ' tin-

bature,' that is, a tin-mining

engineer, he probably will

not see him most of the day,

so that a cook's life is an
easy one. But even though
they as a class have such

an easy time and good pay,

they, like so many domes-
tics, will not have the sense

to do their portion properly,

and, from the Accra cooks,

with their dainty little habit

of putting powdered glass

in their masters' food when he has punished
them, to the Hausa or Yoruba cook who gets

drunk on your whisky, and then proceeds to

SLUICE-BOXES.
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open up youi cash box with .1 hammei and

. bisel, .ill show the greatest leanings to vil

Limy. It must be the mental state engen

dered by the heat ol the kitchen and the Mm.
Honest servants, of n sort, are plentiful;

and, if kept up to the in.uk. effi< ienl : unless

they are gamblers, when they become thie\ es;

01 dirty, when thej d ingerous from the

point ol view ol skin diseases. IThe youi

thej .no. the more willing and intelligent they

as a rule ami the less tunc they will

want to spend in the village. \ young rivet

boy who has been well trained at Lokoja 01

such big town by a white woman is a

treasure. They do not like to work undei

Kuropean ladies, for the reason that they are

kept always on the go. Bui delightful

to have a servant who has been taught how
to keep a room dusted and clean, and whi i

put back papers where thej one from.

On the whole, the Asabas, Ejohs, and othei

lowei Ni^ei races make good servants out ol

their own ountrj ; Ejohs especially, because

they are economical with the stores, not to

say mean, and they are scrupulously clean,

though quarrelsome and unable to stand long

inarches, as, living all their lives for genera-

tions among the mangrove swamps they are

asoft- footed raceand their feet become terribly

cut up in the granite hills. They seem to

have some personal regard for their masters,

whereas the Hausa or Fulani servants look

upon their master simply as something from

which to extract as much as possible. For
hi have made a bush-boy, a raw

product of the country, your servant, and have
trained him to his job, at Christmas, or on

some big occasion, you take him into Nat a

guta and fit him out with new white clothes,

and make him generally clean and smart-look-

ing. The next morning he is nowhere to be

seen ; he has gone off in all his glory to obtain

a better-paid job on the strength of his new
clothes and probably a stolen reference, and

you are left stranded.

The one thing that all servants cannot re-

sist stealing from you is soap, not particularly

for personal use, but because they want it for

their clothes or to sell or give away. As a

rule, the servants, and, in fact, the native

population generally, are temperate people,

but the cowardly coast natives, semi -civilized,

missionary-taught, and insolent to a degree,

never miss a chance of filching your liquor,

not particularly because they are drunkards,

but, supposedly, because it looks big before

the other black men to drink white man's
drink, for the coast-boy is nothing more than

.1 monkej in hi i desii e ti i imitate all the ti i< ks

and habits ol the supei ioi whiti

M.mv white men, through laziness and mis

taken kindness, treat theii servant! in a lacka

daisii al way, and allow them to have all then

keys, even ol the cash-box. They say they

can trust Tom 01 Howdu implicitly, but a

wakeful \ isitor, aftei all the i amp has retired,

will find l"in oi I Eowdu making an i i ellenl

midnight supper from salmon and green pea

and any ol Ins master's storei thai are handy I

The man who treats Ins boys with what is

in iwn at home as kindness simply earns theii

disrespect and suffers wholesale robbery as a

reward. I low can the descendants ol hun

dreds of generations of slaves, with all the

vices and degradation of slavery, develop in-

to rational thinking beings in two or three

generatii ms of freedom ?

The set V .nil pi i iblem is acute and important

even in Nigeria, for a solitary white man with

an establishment to maintain, where visitoi

often come, must give a little time and thought

to his household and domestic worries, for Ins

own sake and his friends. But the eternal

bickerings and quarrelsome complaints ol hall

a dozen black boys are liable to interfere with

work unless a strong hand is employed to keep

them well in their place.

The labouters and their village are another

perpetual thorn in the flesh of the engineer.

The natives of Nigeria are most primitive in

their ideas of sanitation, and it is imperative

to make and place an official in the labotn- i

village who is absolutely responsible for the

cleanliness of it. Unfortunately, he is liable

to abuse his authority, for the purpose of bet-

tering Ins friends and injuring his enemies,

but unless you employ such a person the

camp will become in quite a few months unfit

for habitation, and the only remedy then is to

clear out the labourers and their women and

belongings, set a match to the huts, and give

them a day's leave and a new site to build the

camp.
It is advantageous to have a labourer's

settlement near a main road, from the point of

view that when you want fresh labourers they

are quickly obtainable: in fact, there will be

some in camp on the look out for work. More-

over, men will prefer to work near a mam
road as there is more life and better market
( )n the other hand, a roadside camp rapidly

gathers a large colony of traders and wasters
;

cloth merchants, leather merchants, and pro-

fessional gamblers set up house, and this gives

rise to many debts between the labourers and

the traders and among the workmen them-
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selves. Then quarrels start, and you have to

clear out the whole crowd of non-working

members of the little community, much to the

discontent of the honest traders and the more
respectable workmen, who find it an advantage

to have the traders on the spot.

common, but there are many who lose a lot

of concentrate by careless washing, so that

careful weeding is necessary. In working the

simple jigging machines employed and the re-

gulation and working of the sluice-boxes, the

natives are quite efficient, but need constant

CLEANING TIN CONCENTRATE.

The labourer was, and still is, independent surveillance to curb slackness and, therefore,

of the white employer. If they are fined or loss of tin.

harshly treated, however much they may have For dry-blowing the partly clean concen-

deserved it, the headman after the next pay- trate and improving the grade of the various

day will gather his little following and migrate portions that have heavy minerals included,

g^^^|f

'."rw^'^Jftn..*. Ta&wk.

DRY-BLOWINQ THK TIN.

to some other camp where the white man is

easier to deal with.

As regards intelligence, there are many work-

men who rapidly become skilled in the various

primitive methods employed in concentrating

and cleaning the tin. Skilled calabashers are

women are often employed, working under

long open sheds through which the breeze can

blow, with woven sieves and trays of plaited

grass. As the women always do the winnow-

ing of the corn, they rapidly become quit'

pert in dry-blowing.
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METAL MARKETS
COPPER.

April 1913 Mar. I V>.l 1

4s. lOd.

The market during April has been uneven!

ful, periods oi active trade alternating with

ds of depression, but without eith

ancy oi panic. Operators, indeed, are re-

tii al considerations, and while

these continue to show uncertainty, so long

will prici ents be insignificant. Trade

is wonderfully good. Some observers think

they can detect .i falling off, but as yet no

signs of that are to be perceived in shipments

or warehouse returns. Indeed the American

figures for March show a record consumption,

and we appear to be on the way toward alow
reserve such as was witnessed last summer.
The remarkable feature in face of the large

shipments to Europe and the steady decrease

in warehouse stocks is the persistent demand
for spot supplies, which sellers find difficulty

in satisfying. It is this demand that encour-

ages the trade to expect a heavy buying move-

ment as soon as ever the prospects of a settle-

ment of the Balkan troubles is assured. Specu-

lative activity at the moment is dead, but the

prospects are favourable both statistically and

economically for its revival.

Electrolytic copper is selling in America at

15f cents, and in Europe at £12 to £12. 10s.

American deliveries are reported to be large,

and the shipments to this side are on a huge

scale.

SPELTER.
Average prices of good ordinary brands :

April 1913 Mar. 1913 April 1912

£25. 2s. 4d. . lis. 4d. ^25. 8s. lOd.

There has been more business doing in this

metal recently, the apathy of consumers hav-

ing at last been disturbed by the steadiness of

prices. Demand for early delivery has been

heavy and the London quotation shows 20s.

rise. Inquiry for forward deliveries is still

restricted. Galvanizers are busy, but prices

are rather low.

TIN.

Average prices of cash standard tin :

April 1913 ' Mar. 1913 April 1912

^224. 14s. 2d. ^213 lis. lOd. /"200. 8s. 3d.

Prices on the whole have been well main-

tained during the month. Manipulation on

the part of continental interests and the statis-

tical position of the metal have been in favour

,,i highei pria ,
\mn ii au pai itii s ha'v e

ruled well undei the London market, yei hip

men! on a lai ge i ale ha'v e been made from

English wareh : ( i
New N ork, and opei i

.M e ili 'ill itless prepai ing ti [i i thi

,m mi Ri porl are rei eived

from time to time of tin' i losing ..I \\ i

mills, but consumption there tinues steady,

although manufai turers appeal to be holding

ks of unsold tinplates. Anj fall is

probably temporary; al any rate the demand
i"i tinpl i ing in spite of

many attempts to find a i be tpei ub te.

It is reported that the Stand ird I >il < ompany
[iven orders in South Wales foi 250,000

boxes of tinplates, so that the loss ol the I Hack

Sea market may be compensated by a revival

in tin \ni< rii an demand.
The April statists - how a total quantity in

sight of 10,814 tons, the smallest supply on

record ; this met the market anticipations and

had no effect on prices.

LEAD.
Average prices of soft foreign lead :

April 1913 Mar. 1913 April 1912

£\1. 8s. lOd. £\5. 19s. 8d. £\b. 6s. 6d.

The demand for this metal has been quite

feverish, and prices show a remarkable buoy-

ancy, while demand is everywhere good, and

in the electrical trade enormous. Supplies

are still curtailed from Mexico and also from

Australia, where the labour unrest is again

interfering with production. Shipments to

the continent are unusually large. Consumers,

in their persistence in running their works on

insufficient stocks, are largely responsible for

the fluctuations, as importers are unable to

anticipate the requirements of their customers.

A further rise in prices is foreshadowed in the

depletion of stocks at producers' works.

OTHER METALS AND MINERALS.
Prices quoted on May 9 :

Silver.—27fd. per oz.

Platinum.— 185s. per oz.

MUTH.— 7s. 6d. per lb.

Cadmium.— 3s. 3d. per lb.

Aluminum.—^85 to £90 per ton.

Nickel.—£\1Q per ton.

Antimony. --.(32 to ^"35 per ton.

Quicksilver.—£l. 10s. per flask.

Manganese Ore.— lOd. to Is. per unit.

Ikon Ore. — Cumberland hematite 27s.

per ton at mine. Spanish 21s. 6d. delivered.

Pig Iron. — Cleveland 67s. 6d. per ton.

Hematite 80s. per ton.

Wolfram Ore.—33s. per unit (1%).



CASSITERITE IN SOIL

Where weathering is more rapid than erosion, Cassiterite is found in the soil adjacent

to the rocks of origin.

By GILMOUR E. BROWN.

BETWEEN the many and varied forms

of primary tin deposits and the detrital

deposits, grouped and described as 'al-

luvial,' embracing usually the idea of deposi-

tion from water in motion or under hindered-

settling conditions, the intervening type or

transition deposit is worthy of notice. The
formation of such deposits is due to the me-
chanical movement of the cassiterite from the

position from which it was deposited under

temperature conditions varying from pegma-
titic to hydrothennal, and its subsequent tem-

porary retention, with or without concentra-

tion, in a mass of detritus derived from the

parent or other rock. Generally there is no

break in the cassiterite's journey from its

original resting place to the lowest level pos-

sible, and in many instances in its descent it

can be traced to the decomposed outcrop of a

stanniferous mass or vein, or on the other hand,

to a true alluvium, in which by virtue of its

comparatively high specific gravity it has un-

dergone considerable concentration.

The opportunities for concentration while

water-borne are so superior to tho^e prevail-

ing in the previous stage of the journey that

in many localities the alluvium is the only

class of deposit that can be profitably worked
and often exceeds what remains of the original

deposit in economic value. Notwithstanding,

cassiterite in soil is more often worked or cap-

able of being profitably worked than is gener-

ally supposed, particularly in those countries

where the zone of weathering extends to con-

siderable depth and, although rarely extensive

in any one locality, is not an unimportant
source of the metal. Occasionally when cas-

siterite is discovered in soil it is studied, not

with a view of ascertaining if it is present

there in sufficient quantity to be workable,

but as a means of tracing its source or of in-

dicating the whereabouts of more extensive

and probably more profitable alluvium at a

lower level.

In the neighbourhood of every primary tin

deposit there is some distribution of tin ore

throughout the adjacent soil, but whether the

amount is sufficient to merit attention depends

on many conditions, geological, physical, and

climatic. These conditions are so interdepen-

dent that what may have proved to be a fav-

ourable combination of geological and physi-

cal conditions in one climate, might be found

altogether unfavourable in another climate.

Any concentration, too, of the cassiterite in the

soil depends so largely on the relative rates of

weathering and erosion that each case must

Fig. I. Side of Hill worked '"/ Ground-Sluicing,

be studied apart. But generally it may be

assumed that deductions from any one occur-

rence can be applied successfully to a similar

occurrence in the same country or at least in

the same district.

For the sake of comparison and of illustra-

ting the various factors involved in any accu-

mulation of cassiterite in soil, it is interesting

to contrast the conditions favourable or un-

359
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favourable to the formation ol such der>

on the Bolivian plateau with those prevailing

in the Mala) peninsula, these two countries

being the most important tin produi en

In Bolivia the great majoritj ol the tin de

I
- take the foi m ol veins in intrusn e i

high in silica, the veins extending at times into

the intruded rocks. Othei types ol primary

tin di ire, and foi m a \ ei y small

| be whole. Hie 1
'•<

ili \ ian plateau

has .m average height of ovei 12,000 feel

above sea level, and the mountains, in w

the mines are situated, risi to considerably

i titudes, reai hing eet, as at

Quimsa and rres Cruces, and often ;

ited groups rising abi uptly from the plains.

Owing to the latitude being only 16 to 21 S.

and also to the high altitude, the daily range

of temperature is great, and the roi ks, owing
tn the scarcity or absence of veget;i! on, n

the full etTect of the changes. A few
days after a fall of snow, all the mountain

es in one direction may be quite devoid of

snow, while on the opposite slopes not apiece
i k can be seen, and the streams sheltered

from the sun form miniature glaciers. The
occasional heavy rains, falls of snow, and high

winds in August are all factors in the great

rate of erosion, which on northern slopes in

particular exceeds the rate of weathering,

veins showing sulphides being found at or al-

; at the surface.

Owing to the rapid erosion, the material is

hurried from these slopes, so that little con-

centration is possible until tin- flat land at the

foot of the mountain is reached, the cassiterite

taking part there in the formation of alluvium.

( )n moderately steep southern slopes the prob-

ability of an accumulation of soil is greater,

and on these slopes, and even on some nor-

thern slopes where the veins are favourably

situated, soil (llampos of the Bolivian miner)

is occasionally worked and would be more so

if it were not for the difficulty of conveying
the soil to water or vice versa.

In that country the most favourable condi

tion for concentration of cassiterite in the soil

exists in the case of a vein striking down a

slope which is only moderately steep. When
a vein strikes at right angles to the slope or

broadside on, the eroded mineral is carried

away from the line of vein, and only the sub-

soil adjacent to 'the decomposed outcrop of th<

vein may be worthy of attention. On the

other hand, with a payable vein favourably

situated with regard to the slope, it is possible

to secure profitable material over a width

many times that of the vein beneath b<

the workings narrow in depth into opencul
workings on the vein proper. In one im tarn i

I found a poi sible to remo> e a width ol I
! f

(

i depth "i 10 ft. from a < mall \ ein -1 in. in

width, averaging 30% cassiterite, without the

content falling below !%, which shows a i on
i entratii f ovei I to 1, Mai row veim i il

such high tenoui are not hi nmon in Bo
h\ 1. 1,

Tut ning now to a consideration ol the con

ditions prevailing throughout the Malay pen
insula, it will be found that there, as in manj
tropit al the rate i >l weathei ing I li

- ds that ol cold oi temperate regionsand

ie detei mining fa< ti a in the fi a ma! i< m i il

workable soil deposits. The primary tin li

posits "i Malaya, that have up to the pre

sent been exploited, are by no mi an rjumei

and bear a small proportion to the alluvial

deposits, or those so-called alluvial deposits,

whii li have been proved by the Governmen!
Geologist, J. B. Scrivenor, to be of glai ial

origin. The scarcity is more than equalled by
the variety, and of the various types thestoi I

work is perhaps the most common, although

that in which the cassiterite is either a prim
.ii v constituent of the granite or finely dis

seminated through a mass of granite is al iol

frequent occurrence, particularly, as far as

my experience goes, in the less known State

of Johore, to the south of the peninsula.

Primary deposits are also found in the in-

truded sedimentary rocks which together with

the granite constitute the ranges forming the

backbone of the country. The slopes of these

ranges are steep to slight, and in their primi-

tive state are thickly clad with vegetation,

which tends to bind the soil and hinder creep.

The rainfall is good and seasonal heavy rams

accelerate the rate of erosion which, however,

fails to keep pace with that of weathering, 30

ft. or more of soil and subsoil being frequently

observed. On very gentle slopes there is a

decided tendency to form laterite, which im-

plies a consolidation of the soil particles,

checking entirely the downward movement
and concentration of the cassiterite. In one

locality I found a payable capping of loose

soil, derived from adjacent slight elevations,

resting on an unpayable stratum of soil pat Ely

laterized.

( )n moderately steep slopes the disintegra-

tion of the granite is complete .and, if no

quartz veins or segregations are present in the

parent rock, it may be possible to sink over

20 ft. without encountering rock fragment

greater than a pea, these representing the

original quartz of the granite. When the soil
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Fig. 2 TWO-INCH MONITOR AT WORK. (Note depth of soil).

Ficj. 3.—OPEN-CUT ON l-ft.
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.I tin- granite .mil

• .1 fragments ol the lattei

iih' numerous, the limit ol payable detri

t us has probably Itch reai hed, and such ma
tei ial should in e\ ery i

.
. with ,i view to us profitable inclusion

with the overlying detritus.

Uniformity in tin- distribution of the tin

mineral, not in depth hut I

dependent on the type ol pi imai il . the

greatest variation being found in the

t\ pe w itli rich \ eins "i mi h dth.

S i close is the .hip betw mi tin-

rich spots and the underlying veins thai the

ive hem used, win i ire known
to occur, in indicating the direction in which

hould be made for the veins,

direction ol the vein with regard to the slope

plays an important part in the soi

ment. The miner in Malaya, unlike I I

vian miner, prefers thi strike at right

angles to the slope to ensure a greater and
more thorough distribution of the cassiterite.

An actual example from a large mine. -

ploitmg veins, soil, and alluvium in one I il

states under the Federation, will serve to

illustrate this point, and show the importance
of maintaining a bright look-out for soil de-

posits. An area of + acres, having soil 25 ft.

deep, measured at right angles to the plane of

the slope win :ed 26°, situated on the

rounded end of a hill (See Fig. l) rising 270
ft. above the small river at its immediati base,

yielded over ISO tons of high-grade tin con-

centrate, the amount of concentrate per cubic

yard removed being between 1*7 and 1*9 lb.,

sufficient to leave a handsome profit even on
indifferent methods of working. The removal
of the soil by ground- sluicing and hydrau licking

(See Fig. 2) exposed 1 1 small lenticular ore-

bodies averaging under 80 ft. in length, under
5 in. in width, and containing 3% cassiterite.

The vanning assay failed to show tin in the

granite itself, and there is every reason to be-

lieve that the tin mineral recovered was de-

rived from the veins exposed, although a little

may have had its origin in a relatively few
mineralized cracks in the granite.

The strike of the veins across the rounded
face of the hill, the river at the base, steep

gullies on two sides of the hill, all implied un-

usually rapid erosion, and it w^as evident, on
a little reflection, that the results obtained

from this area could not be applied to other

parts of the same property where tin-bearing

veins were equally abundant.

The cassiterite was not found regularly dis-

tributed as regards depth, but was concen-

II. lied in the lowel pi >i tl< ill ol slilisi nl, I lip

uppei stratum rarely show i u : .m .mi u ex-

lb. per cub md all > .ip.ihle

of pa [ha reen havin 60 fiofl

I
I l In- .uea

v.
i ii ked then i artz \ ein, i It. m width,

carrying iterit li iking down a slofl

In richei ml .i \ em had

n H in i\ ed in an i ipen cut (i '< >i. hut

ind the sides of the cut the : id in >u-<-d an

tent of 1 lb. cassitei iu- pei > uhic

I, while away from the line of win no

highei value than mied.

I I,, eeded by a JO-

in. vein, i ai i\ ing I i a itei He, hroadsid

to a sleep slope in a narrow gully, I lu-

ll i\\ the \ ein down to the level < il

yiel ' lb of concentrate pef culm

I e hi il wa recentll

a firm ol ers e.\ pel i

ol the country, the

method being to lay i lut the gn iimd ii

ft. sides and sink pit

, irrespi cl a to whethi

undei lying rock was tin -veined granite, si hist,

oi latei non stanniferous porphyritic granite,

both of the latter pj ing large areas ol the

iei i

j Many old 3-ft. ('him aft9,

v. attered ovei the sui fai e as if from a pe|

i . were also sampled. Die) estimat

profit of £] I a res ol hill

it was a noteworthy feature of their re-

port, illustrating admirably the local nature o(

the ii |ii lies and the difficulty of arriving

al in i timate, that in the larger and poorer

block .il I 10 acres not 80% of their equidistant

|iits or bores gave samples equal to the

lb. per cubic yard) assigned to the

block.

In districts of gentle slopes and slight re-

lief, the conditions are not so suitable for a

concentrati in of the cassiterite, the lack of

sufficient gradient to remove the lightei

allow rapid erosion "I the stanniferous

body being the chiet detrimental influence.

tally there are no workings in the granite

or other rock, and the distribution of cassi-

terite throughout the detritus often implies an

even and poor dissemination in the granite or

parent ro< k. Workings in such districts are

well down on the slopes of the low hills im-

mediately before the change to flat land, gener-

ally of a swampy nature. .The soil as a rule

is poor in cassiterite, but patches of a few

acres containing no more than 0'5 lb. per cubic

yard for depths varying from 3 to 13 ft. are

profitably worked by the Chinese. The
gradients facilitate bringing water to the work-
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ing places, and a few Chinese coolies, engaged
in ground-sluicing, are well rewarded with 2

lb. of concentrate per day.

When cassiterite is found on these slopes,

the swampy hollows will usually be of suffi-

cient richness to work, even by Chinese me-
thods, which involve maintaining the workings
free from water. Particular attention should

be paid to the head of the swamp, where there

is generally a tiny stream which could have
borne little part in the transportation of cassi-

terite particles when slopes were steeper.

Even when the transporting power of the

stream is slight, there is some arrangement of

the soil particles, at least according to vol-

ume, and a tendency to the formation of layers

with grains of equal size is noticeable, so that

these deposits may be ranked as intermediate

between soil and alluvial deposits. The chief

characteristic of these deposits is the lack of

any relation between the volume of the grains

of cassiterite and the enclosing grains, the for-

mer occasionally exceeding the latter in that

respect.

Lower down the valley, the payable ma-
terial is often covered with fine transported

material, poor in cassiterite, which has to be
removed to lay bare the payable stratum, in-

creasing the cost of operations and necessi-

tating a higher grade for the latter. The bot-

tom layer in the valley frequently contains large

angular pieces of quartz, with an occasional
rounded pebble, and the greater portion of the

-iterite.

As an example of the value of this class of

deposit, one mine in the south of Johore pre-

paring for pump-dredging has proved 16 acres,

of theoretically the best part of the hollow, to

contain a workable average of l'l lb. cassi-

terite per cubic yard for a total average depth
of 25 ft. The cassiterite varied from nothing
to 21 lb. per cubic yard and was mostly in

the lower portion.

With the present high price of tin, such de-

posits as those described are in active explor-
ation in the State of Johore, and no doubt
similar deposits, perhaps unworked, occur in

other countries with a tropical climate.

A sluicing plant carried on a rail-track is

being used near Dillon, Colorado, for treating
a gold placer. The material is lifted by steam-
shovel and carried by a belt-conveyor to the
washing plant. The latter is mounted on
quadruple swivel trucks. The gold is caught
in ordinary sluice-boxes, and the general rou-
tine is similar to that of an ordinary floating

dredge.

Canadian Mineral Production.

The preliminary estimate of the mineral
production of the Dominion of Canada during

1912, prepared by John McLeish for the De-
partment of Mines, shows an increase in value
over 1911 of $29,906,495, the total figure be-

ing $133,127,489. The details are given in

the following table :

Copper Lb
Gold Oz
Pig iron "Tons
Lead Lb
Nickel
Silver Oz
Other metal products

Total

Less pig iron credited to im-

port ores

Quantity

Total metallic

Asbestos and asbestic.'Tons
Coal
Gypsum ,,

Natural gas
Petroleum Bbl
Salt 'Tons
Cement Bbl.
Clay products
Lime Bushels
Stone
Miscellaneous non-metallic...

77,775.600

607,009
1.014,587

35,763,476

44,841,542
31,931,710

978.232

131.260

14,699,953

576,498

243.336

95,053
7,120,787

7.992,234

12,709,311

12,559,443

14,550,999

1,597,554

13.452.463

19,425.656

982,676

75,27S,102

14,100,113

61,177,989

2,979,384

36,349,299
1,320,883

2.311.126
345,050
459,582

9,083,216
9,343,321

1,717,771

4,675,851

3,364.017

Total non-metallic



RESULTS FROM SAMPLING

1 he Analysis of the various Samplings o( a Mine in Nicaragua.

By G S. HERZK I

A GREAT deal is wi itten from time to

time about variations in the results

obtained in mine sampling. The tabu-

statement on the oppn-ite page shows a

remarkable similarity of results obtained, un-

der widely varying conditions, in the exam-

ination of the Leonesamme, in Ni< aragua, by

five different engineers over a period of nearly

nine years. During the whole of this time,

active development work was in progress.

For obvious reasons, I have omitted the names

of the persons responsible for the different es-

timates, except the last one, for which 1 am
responsible.

It will be seen that the earliest estimate

shows the largest amount of profit. The re-

markable thing m connection with this tabu-

lation is the great similarity of the average

value assigned to the ore. Aside from the ex-

amination made in 1900, and marked 'A,'

where the average value of the Leonesa ore-

shoot is given at $11*48, the average assay-

value of the Leonesa ore, as determined by

the other four examinations, varies only be-

tween $9*20 and $9*98. In other words, there

is a maximum difference of only about 10% in

the average assay-value, a remarkably close

result in any type of deposit. When it is con-

sidered, however, that the Leonesa orebody is

one of the most difficult to sample within my
experience, it will be realized that the close

checking of the assays is noteworthy.

The Leonesa orebody is a deposit of the re-

placement type. The ore is thoroughly oxi-

dized and consists of quartz, altered country

-

rock, manganese oxide, and ferruginous clay.

The valuable minerals are gold and silver.

Tests made by me to ascertain the distribution

of the richest components of the ore failed to

give any positive results. There were one or

two places where a rich streak on one of the

walls was noted and the inclusion of portions

of this richer ore in the samples show occa-

sional erratic high results on the assay-plans

of the other engineers. In my own examina-

tion I was careful to eliminate such high-

grade streaks from the samples, with the re-

sult that practically none of my samples

yielded assays of over $20 per ton.

I he differi nci in methi "I i mploj ed in these

several examinations will be accentuated when

u is stated iliat
i
engineei took samples at

intervals ol two feet, < ombining a numb i I

samples mto one, the total numbei I i the

mini bi ing i mly aboul ten. km ithei engineei

stated that he started taking one sample a) a

place where he heard the sound ofa hammi i

a truly remarkable description, and one that

will readily mark the spot by any one who

cares to look for it several years afterward
'

The Leonesa orebody, as will be seen from

the description of its genera! i haracter, is n

difficult to sample, the hard quartz often oi

curring in thin bands alternating with sofl

clay and manganese oxide, so that when moil

ing for the purpose of securing a piece to be

included in the sample, the quartz often re-

treated within its soft encasing material. The
manganese oxide was almost as coherent as

clay and came away from the face with the

greatest ease. The clay was sticky, of course.

On the walls there would often be a foot or

more of hard resistant quart/.. This quartz

could be sampled alone, but as the other ma-

terials alternated at such frequent intervals it

was impossible to take a sample except by in-

cluding the lot in any particular sample. Yet,

despite all these difficulties, the average assay

was practically the same.

Another point worthy of note is the varia-

tion in the estimate of tonnage. In 1901, en-

gineer B estimated 40,000 tons of ore with

practically the same assay-value as ascertained

by myself, but his estimate of cost is totally

inadequate and is certainly unattainable at the

present time, and was more illusive at the

time of his examination.

The next engineer finds a considerahl ad

ditional amount of ore, and a lower working

cost. His estimate of cost is also unattain-

able.

Engineer D estimated 69,000 tons, and in-

cluded in this total is about 8000 'tons which

he stated in the body of his report would be

omitted from two blocks, on account of ore

already extracted from old workings.

After the date of engineer D's report, an-

other engineer, whose figures, unfortunately,

364
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I have not at hand, took charge of the pro-

perty on behalf of clients who had a working
option and spent some £"8000 to £"10,000 on
additional development work, opening up a

great deal of new ore not exposed at the time

of the previous examinations.

The principal point in connection with this

development work was that, in one portion of

the mine, it showed the orebody to have a

nage he gave for the Leonesa, namely, 21,667,

was fairly accurate at that period, but the

other amounts must be the merest guess.

Even today there is no ore measurable on
the San Basilio, and the other tonnages have
no justification whatsoever.

Engineer B, when viewed after this lapse

of years, seems to have been fairly conserva-

tive, except for his estimate of working cost.

Name
of



WEIGHING Al I.UVIALTIN SAMPLES
By E. I. VALLENTINE

Al' a time when alluvial tin-mining is at

much attention, some hints

on tlic weighing of samples may i
!

interest.

The unit generally adopted in making quan-

tity surveys of tin-bearing alluvial di

tho cubic yard, the tin-ore content of whi< li is

expressed in avoirdupois pounds. I low.

in the Malay Mates, where half of the world's

tin is produced, it is customary to rep I im

in katis per cubit yard, the kati (or cam)
being a local weight equal to 1 J lb. The usual

limit of accuracy required is one decimal place

of a pound or of a kati, wmich^expresses the

value within a margin ol twopence per cubic

yard, and, although weighings are sometimes

reported to two decimal places, the second

figure is obviously a useless refinement.

The size of sample generally favoured is a

quarter cubic foot, which is measured m a

with inside measurements 1 ft. square and 4

to 4i in. high, the extra height being given to

compensate for the difference in bulk when in

situ ' and when ' in the loose.' This difference

varies according to the nature of the earth oi

gravel, and must be ascertained by trial.

The sample is then carefully panned, and

the tin-ore content dried and weighed. When
the grains of ore vary much in size, it is diffi-

cult to get a clean product without loss, and
two or three small sieves of different mesh are

a great help in finishing the separation. A con-

venient way of drying the ore is in an ordinary

metal table-spoon held over a flame.

It is in the weighing that much time is often

wasted. An assay balance, in conjunction

with ordinary grain or gram weights, is fre-

quently used. \ a . ubi< yard i ontain

.[uai tei . ubii feet, the weight of th( on con

tcai .ii the sample is multiplied by 108, and
the prodm t ci >n\ ei ted inti i

pi iund! i >i kati . ai

tin Lot al prai tii e maj I"

I bis tedious calculation maj I" hoi tened

by applying the following tables given below,

which are based on the constants.

\l ioul fi mi j eai s agi >,
it oc< urred to me to

apply the assay-ton principle, by having a set

oi brass weights made to represent 5, 4, ..'. 1,

0'5, 0'4, 0'2, and 0"] katis per cu. yd

get results dire t. without recourse to the con-

version table. However, while this wasast p

m the right direction, the assay balance still

seemed much too i mi nue and dt-ln ate

an instrument to use in order to arrivi

weight which only needed to be. accurate to

within, say, five grains.

Eventually, the daching or Chinese beam
weighing-scale was proposed, and a small one,

of the type used in retailing opium, was ob-

tained. The bone beam was scraped clean of

its original markings, a set of 'assay-ton'

weights was made with the aid of some sheet

lead, a good balance, and gram weigh) . and

the beam was then marked by trial with the

different lead weights.

The daching was thoroughly tested at a mine
where many samples were taken daily, and it

was found to be just what was wanted, being

handy to use and sufficiently accurate, a il

proved to be sensitive to about three grains or,

say, 0'04 kati per cu. yd. The original was
then given to a Chinese daching maker as a

pattern, and, as the merits of the device be-

came known, many copies were requisitioned.

1 lb. per cu. yd. = 64'8148 grains or 4' 1999 grams per i cu. ft.

1 kati per cu. yd. = 86"4198 „ „ 5"5999 „

Lb. per
cu. yd.
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It is now largely used in the Malay States,

and would seem worthy ot the notice of tin

prospectors and miners in other countries.

It can be carried in the pocket and used in

the field, which is a great advantage on pro-

specting trips. It can be cheaply and easily

made, and, as the idea is not patented or pro-

tected, some enterprising instrument maker
may see fit to exploit it. The beam could be

graduated in pounds and tenths on one side,

and katis and tenths on the other, while kilo-

spare piece should always be carried.

The most simple form of daching has no in-

dicator points, the pan being suspended by
passing the cords through a small hole in the

beam. The drawback is that the poise or level

of the beam must be judged by the eye, but

this is easier than might be imagined, as a

slight move of the hanging weight will cant the

beam considerably. Materials for making the

beam, weight, and pan can be easily obtained

in any locality, but a good balance is neces-

Si/X Cord
held beltvee/i
f/ngerA /-/jamb

7V

Oraduefed Aarts * fcn/i*s

-«*r--H
Bone &<?<3/n

?***'

Br<is5 Weight
hwtqfromhedfn

. bydoubtedcore"

Scale of Jftr/>e^

t\

i
• i ditl

> S//A Cor/it

grams per cubic metre for a sample of (>'005

cubic metre (5dm 5

) could also be marked on
the top.

Before using the daching, it should be tested

by hanging the weight on the zero mark, to see

if the indicator points agree. The ore is then

put into the pan, the weight moved along the

beam to the point of equipoise, and the result

read from the graduation underlying the cord.

Ivory or bone is the best material for the

beam, which should be round and polished,

and tapered from j% in. diameter at one end

to i'n in. at the other. The cord should

be of strong thread, preferably silk, and a

sary for the making of the assay-ton weights.

An a.t. weight, corresponding to the limit of

the range required (say 10 lb. per cu. yd.) is

put in the pan, and a hanging weight is made
winch will balance when suspended near the

end of the beam. This point is marked ; the

pan having been emptied, the zero point is

then found and marked; the distance between
these two marks is then carefully measured

;

and the spacing of the intermediate marks is

calculated by simple proportion and laid off on

the beam. If there be any doubt as to the

accuracy of these intermediate markings, they

can be checked by additional a.t. weights.



DISCUSSION

Our readers are invited to criticize anything appe ig in this magazine and to discuss

othei subjects ol general technical interest.

A Plea for Scientific Prospecting,

rhe

Sir There is always a demand foi new

mines, and sevei il prominent men, here and

in America, have latel) drawn particulai al

tention to this mattei ;
hut. as agreatei

nt' the world lias been explored in a more or

thorough manner and probably most of

the more readily recogi deposits

been discovered, it is evident that future pros-

pecting must be of a more thorough character

and carried out in a scientific mannei by men
who have specially qualified themselves

this work. These remarks apply equal!) to

the discovery of new mines in the jungle and

of new orebodies in the mine. It is evident,

after due consideration, that what is wanted is

a new type of prospector. This new type will

be a man who has had a thorough scientific

training, who is a geologist and understands

minerals and orebodies, their mode of occur-

rence and genesis. As he will require to ex-

amine rocks he will in the ordinary course

know something of optics. The old type of

prospector frequently knew too much of double

vision and interference colours in the shape of

the mixed facial colours peculiar to a con-

valescent black-eye.

A country that has lately suffered from

'prospecting' is Nigeria, but, if we look into

the matter, there is no difficulty in appreci-

ating the fact that it has been most improper

prospecting, and the notes from which the
' reports ' were compiled probably violated the

most important, perhaps we may call it the

fundamental, rule of prospecting, in that they

were made in the office instead of in the field.

Below are given in a few lines, the story of the

fiasco of Nigeria and some terse comments on

it. The first quotation is from the chairman's

speech at the meeting oi the Anglo-Continen-

tal Mines, Ltd., on March 19 last.

" First as regards the Jemaa property. The

chief statements which we had before us at

that time were that four miles of lode had

been located ; that a rich body of ore had been

struck showing 25°.. tin ; that the width of the

lode was 30 feet ; that the rich ore could be

traced for 500 yards ; that five costean trenches

had been cut ; and that average samples from

these assayed 24", tin. . . . The lode was

taird t .
> have be< ;

* tra< ed foi ovei eight miles,

and foi a length oi a mile ami a hall the a\ ei

» idth was stated to he ;ii feel ami the

Lge value ovei '
i tin \ joint tele

was senl Stating thai they had examined

ide i m the ui fai e and in i he 1
1
'lean

Irene lies there was a splendid bodv ol oie,and

thai judging from urface indications the lode

had every appearance of being permanent in

depth. . . \n. i ! i\ weel o steady work,

Mi. r.alluui i abled that the lode was six feet

wide and contained about \% lin, that there

were patches containing 15% over a foot, that

on his arrival the lode had not been defined in

any of the trenches, therefore he had defined

the lode in four trenches by blasting 150

Feel

The second 1 cull from The Mining Maga-
zine lor February

:

" Youngsters fresh from a school of mines

are no more dangerous than older men accus-

tomed to gold-quartz mining but unfamiliar

with tin deposits. . . . The hysterical pro-

nouncements of prospectors, mechanical engi-

neers, surveyors and others unfamiliar with

the deceptive likeness of cassiterite to ilmenite,

tourmaline, rutile or garnet, have been fruit-

ful of blunder."

The third is from The Mining Magazine
for April :

"The geological references are unscienti-

fic. ... A ludicrous suggestion is made that

a putative dike may become the basis for a

large dredging proposition."

Whatever the youngsters fresh from a

school of mines would do in the matter of

those costean trenches, surely no man, accus-

tomed to gold-quartz mining, but unfamiliar

with tin deposits, would make such reports.

\stothe hysterical pronouncements of pros-

pectors, mechanical engineers, surveyors and

others unfamiliar with the deceptive likeness

of cassiterite to certain other minerals, the

following facts remain : (a) few prospectors

have trained themselves or been properly

trained for their work, (b) many mines are

under the direction of mechanical engineers

when they should be under mining engineers,

(c) unfortunately many mining engineers are

sadly deficient in their knowledge of geology,

both pure and applied.

368
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There is ample room on a large mine for a

well paid mechanical engineer, but the man to

direct mining operations, to search for miner-

als, and to report upon occurrences of the

same, is the man who has made a study of

mines and minerals. Geological references

that can be bluntly described as unscientific

must have been made by men not competent

to use geology in making reports.

This is an age of science, but, this fact not-

withstanding, the scientist has never been re-

ceived with open arms unless he has made
some sudden brilliant discovery. He has al-

ways had to fight against ignorance and pre-

judice, particularly the prejudice in favour of

the ' rule of thumb ' and the ' practical man.'

Mr. Alfred H. Brooks, in his presidential

address before the Geological Society of Wash-
ington in December 1911, speaking of the age

of ' the practical man ' in America, described

it as
'' an era characterized essentially by un-

scientific thought among the mass of the

people. The people, overlooking the fact that

the success of the practical man was due to

energy and opportunity, attributed it rather to

the absence of technical and scientific know-

ledge."

The scientist has everywhere led the way
to great things. It was in the laboratory that

steel and other metals have been brought to

perfection ; that dynamite, fulminate of mer-

cury, picric acid, and other explosives were

first made; in fact, chemicals and the micro-

scope have everywhere led the way to new
discoveries and a clearer knowledge of how
things are done in Nature, and the scientific

prospector can no longer get on without them.

The old prospector achieved great things,

for he often endured hardships, and made
many discoveries ; but it remains to be proved

how many ' good things ' he has walked over

without being cognizant of the fact.

Again, how often do we read of the large

tracts of land held by mining and other com-
panies without any idea of its possible or im-

possible value, not having been prospected,

and remaining an asset of possible potential

value; in other words an empty phrase where-

with to conjure or to fence at annual meetings.

The importance of the Rand was not at first

recognized, and even when this had been to

some extent realized and after the practical

men had blasted and stamped (possibly
' stamped ' and ' blasted ' when they found

themselves able to extract only an inadequate

percentage of the gold) it was not until the

scientist came along with an attenuated form

of a deadly poison and extracted the bulk of

the remaining gold, that the Rand became the

tremendous success it has been. The Broken
Hill mine was a great mine, but the scientific

metallurgists have made it greater.

The valuable discoveries on old abandoned
claims reported from Australia and elsewhere,

from time to time indicate the necessity for a

closer study of other old mining districts in

the light of a later and better knowledge of

ore deposition, and also in view of the greatly

improved metallurgical methods, for many re-

fractory rocks of former days would now be

classed as ore and yield substantial profits

upon treatment.

Mr. Bedford McNeill, in his recent presi-

dential address to the Institution of Mining

and Metallurgy, gave a prominent, because

premier, position to prospecting.

Recent events have drawn attention to the

various phases of speculation, and as much
prospecting must of necessity be of a specu-

lative nature, we should look to it that the

speculation has an ultimate scientific basis.

The proved recurrence of zones of richness

and poorness (apart from secondary enrich-

ment or impoverishment) of gold and other

deposits, points clearly to the necessity for a

more thorough investigation, on modern lines,

of unpayable outcrops in mineralized districts,

for it is quite illogical to suppose that all lodes

have been conveniently eroded to a point when
their payability or non-payability can be de-

termined by surface sampling. To argue

otherwise is to suggest that Creation was re-

tarded until this very desirable end was ac-

complished, and the absurdity of this point

need not be laboured.

The Treadwell mines of Alaska are promi-

nent examples of mines that have passed

through rich and poor zones, followed by fur-

ther rich zones at greater depth.

Then there is the Kolar goldfield. The
position on this goldfield was ably summed up

at the beginning of this year in The Mining
Magazine :

" In the older district of Kolar

the most important event is the improvement
nf the ore on the deepest levels of the Cham-
pion Reef mines promising to revive its earlier

glories. On the 43rd level in the Carmichael

section the lode averages 25 dwt. over six

feet. . . . At the Hutti mine in Hyderabad,
the deeper exploration at 2000 feet has re-

vealed the presence of profitable ore."

Detailed information of the latest improve-

ments in depth of these famous Indian mines

will be found in the speeches of Mr. Edgar
Taylor, notably with regard to the Ooregum.
The Great Fingall, in West Australia, pro-
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dui ed F ore when
mt .it 1 50 feel l he mine

was within an ace ol being abandoned, when
tal u.i-. raised and sinking i ontii

and .1 fresh lens • ut at a depth ol 400 I

• inued until i re pinch

ing ou( and yielded

: c ; but they had not di me j i I

aftei sinking a furthei

try .i new orebodj was found, and this has

Deposits in andesite are not usually ex

pected to continue to great depth, but the

len COppei mines, situated ID the Amies,

likely to be an exception. At the Bra

mines the ore occurs as vein-filling in the

fractured andesite. Parts of the deposits oc-

cupy an old fumarole, and the copper ores are

ntially primary, to the extent of dating

back to the original process of silicification

and mineralization accompanying igneous ac-

tivity. The No. 4 level was already 250<

below the outcrop in July 1911, and enormous
quantities of ore assaying 2 copper had
been developed.

The few instances cited above serve as re-

minders of successful deep mining. Other

instances might be cited of successful mining

at much greater depths, but the cases men-
tioned happened to be at hand in my note-book.

There is, of course, a limit to all veins, for

in time we will get to the roots, that is to a

point where at the time of mineralizing ac-

tivity the rocks were in a more or less viscous

condition and could form neither fissures nor

even planes of weakness suitable for ore de-

position. In this connection it must be re-

membered that deep erosion removes the

wider parts of fissures, so that only the roots

may remain if the erosion is continued for a
sufficient length of time; and, as F. Lynwood
Garrison has said, " the more stable an area

has been through its geologic history the

greater the erosion to which it has been sub-

jected and the less productive have been its

mineral lodes."

Applied geology, particularly when studied

in connection with prospecting and the ex-

ploitation of ore deposits, is a very wide sub-

ject. It cannot be learned in a week or a

month, and there is no short cut to a proper

understanding of the subject. There are no
simple rules whereby gentlemen with but a

short time at their disposal and with no pre-

vious knowledge of the subject can be rapidly

prepared to undertake the highly responsible

work of prospecting a mining claim, a mine,

or the jungle.

Their
i i ile pi in'

i
i ei g all

depi isit: . and thoi at i a numbei i
ii

i hold good, thei

many modifying influent es always to !" i on

sidered ; what holds H" trict may
not hold e.,,,,,1 in anothei ,

V im e,

the pn ol undei gn mnd watei

urable sign, but .it Kalg< iorlie the m
•n

' lh, golden mill in ery dry, w hile I

ii !,- tin. area at e wel and produi e vet y

little ore. As a further instai

ii ii ts the nai rowei \ ems are verj rich, b

Pis Tis district, Nicaragua, the rule

throughout the district is thai the widei poi

tionsof the quai tz veins are richei in gold than

the narrow

.

Some problems ol prospet ting and applied

geology are more difficult to I

- than are

othei , and i irae men will find the solution ol

any problem, geologic or otherwise, more ditli

i nit than will other men.
There is a great deal yet to be lean

aliimt the application of geologj I pn peel

ing and mining, but much is already kno
and, that we do not know all is no adi quati

reason why full use should not be made of the

knowledge that we already possess.

It was the practical application of geoli

that killed the old idea as to the unlimited

vertical extent of the ' true fissure vein,' and

that has helped in the past, as it will help in

the future, to extend the limits of old deposits

and to find new ones.

S I I 1*11
1 N J. Li M

London, April 30.

Transvaal Tin Deposits.

The Editor :

Sir—Since the discovery, some six years

ago, of cassiterite in commercial quantities in

the Central Bushveld area, numerous articles

have been written on these deposits, the latest

being those in the South African Mining
Journal of December 14 and 21 and Jan-

uary 1 1.

In these articles it has been assumed that

these deposits of cassiterite have originated

from " tin-bearing vapours, and gases, which

have risen to the surface of the magma " and

that these " tin deposits favour the upper

granite horizon." It is further argued that,

as the deposits of cassiterite have originated

from tin-bearing vapours and gases, the known
occurrences may extend to a considerable

depth, " a depth equal to the lowest working

in the Dolcoath mine," also that as the tend-

ency of tin-bearing vapours and gases is to

rise to the surface of the magma in which they
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have originated and to "favour the upper

granite horizons," the claims that have been

pegged on the lowest horizons are in " a pre-

sumably unfavourable situation." The views

expressed in the said articles are calculated to

raise the hopes of the. owners of claims on the

upper granite horizons and to dampen the en-

thusiasm of those on the lowest horizons.

The low-lying ground forms by far the

greatest portion of the Central Bushveld area,

and it is fortunate, therefore, from an eco-

nomic point that the data obtained from actual

mining give no evidence whatever to support

the theory that these deposits have originated

from tin-bearing vapours and gases.

About four years ago I first visited the Cen-

tral Bushveld, but at that time sufficient min-

ing work had not been done to enable anyone

to express a definite opinion as to the nature

of the tin occurrence, and the probability of

its continuance in depth. It appeared to be a

secondary enrichment occupying fissures or

fractures of limited depth, but none of the

fissures had at that time been ' bottomed '

;

and, therefore, although a careful examination

of the mineral, coupled with other observa-

tions, warranted the opinion that the occur-

rence was a secondary enrichment, it was not

possible to express a definite statement as to

the depth to which these fractures would ex-

tend.

1 have recently re-visited the region, and

find that in the Potgietersrust district in the

northeast and also in the YVarmbaths district

in the southwest, the greater number of

fissures have ceased to exist, and that the re-

maining ones show unmistakeable signs of

disappearing. For obvious reasons it is inad-

visable to give the names of particular mines.

A careful observation failed to find any
evidence that the pipes or fissures were min-

eralized by " tin-bearing vapours and gases,"

and that the source or " parent body " is some-

where below the deepest working. There is,

however, evidence that the so-called ' pipes
'

or fissures are fractures caused by mechanical

stress or strain, and that their cassiterite con-

tents are derived from the erosion or denuda-

tion of formerly overlying rocks containing

cassiterite. In other words, the rich cassiter-

ite found in these pipes and fissures is a

secondary mineral derived from the erosion of

rocks that formerly overlay the present sur-

face in considerable thickness.

There is evidence of great erosion in the

Central Bushveld area, and careful observa-

tion points to the conclusion that, although

particular zones of fracture may not have a

great extent, either laterally or in depth, yet

there are other zones of fracture in this area

yet to be discovered, and that in consequence

of the immense thickness of the formerly over-

lying rocks, which contained cassiterite, these

yet-to-be discovered zones of fracture will be

as rich in cassiterite as those already found;

also that the particular class of rock in which

these fractures exist has no bearing on the

economic value of the deposits ; in other words,

these cassiterite bearing fractures may occur

in red granite as at Zaaiplaats or in quartzite

as at Rooiberg, and that they are as likely to

be found on the lowest horizon as on the

highest.

G. H. Blenkinsop.
Johannesburg, April 10.

Mine Plans.

The Editor :

Sir—Although I have no direct interest in

the Ivanhoe Gold Corporation, I think it ad-

visable to draw your attention to the parsi-

monious policy foreshadowed by Mr. F. A.

Govett in suppressing the publication of plans

from future reports.

The plans published by this company for a

number of years have been real models in

giving the shareholders technical information.

If more companies had conformed with such

a standard of publicity and evidence of good
faith, there would have been fewer complaints

about secrecy and inside manipulation. Time
upon time I have urged other concerns to

adopt the Ivanhoe standard, and, personally,

I must admit that the lucidity of these plans

and the facility of following the progress re-

ports in conjunction with them, has enabled

me and a number of friends to realize our
holdings, and prevent a considerable loss.

To suppress these plans, just at a moment
when some important developments and im-

provements are predicted by the most eminent
authorities on mining and geology, is a step

in the wrong direction for the Ivanhoe share-

holders.

It is also deplorable in general that this

good example set for years to others, should

be sacrificed by a financially strong concern

on grounds of economy, and that it should be

sacrificed by the mouthpiece of that much
heralded new mining group professing to

march under the flag of efficiency, honesty,

and fair-play.

I do not ask you to print this letter over

my signature, but for the sake of all the prin-

ciples and ethics in mining which you have
been preaching in the past, I trust you will
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take the mattei up and treat it in youi own
iU style.

r.R.

London, Vpi il 30.

ii es the opinion ol

the intelligent shareholder. It happens that

in anothei pari of tins issue we have wel

ed the resumption of the practice ol in

eluding mine plans in reports ol

Rand companies. - Editor.

Speculation and Investment.

The Editor :

Su [ have read with inte rremarks

il the legitimate realization ol investments,

ding .1 profit due to the appreciation ol

the capital value of the sta ks 01 shares, and

I have also followed youi views expressed

from time to time to the effect that great i

profits are made by rises in market quotation:

than by the division of profits earned by the

mines themselves. There are some aspects

in connection with this subject that deserve

consideration from the point of view of the

ordinary shareholder, whether investor or

speculator. In the first place there are very

few shareholders, skilled in mining or other-

wise, who are sufficiently sagacious to make

money by a rise, so that to follow your implied

advice would probably end in failure. I would

point out that the rise or fall of a share quota-

tion usually depends on influences beyond the

control or knowledge of the ordinary share-

holder, and that bullish enthusiasm and bear

panic are usually prompted by the controllers

on the Stock Exchange, the former for the

purpose of disposing of shares that had been

bought cheap, and the latter for the object of

frightening weak holders out of their posses-

sions. It is obvious that the profits made by

the appreciation of share quotations go to the

insider, and that the difference in the level of

share quotations is generally equivalent to a

loss for the average shareholder.

My second point is that your advice with re-

gard to profits arising from appreciation in

-hare quotations, even if secured by the aver-

age shareholder, is necessarily one-sided ; it is

in favour of the knowing ones and to the disad-

vantage of the others. A lucky shareholder

may see his shares for which he paid par value

go up and up, until the quotation stands at

^"10. He then -sells, as he is of opinion that

the shares are not intrinsically worth that

amount. The buyer may consider the shares

a suitable purchase at that price, but he is

probably wrong, for the seller under such cir-

cumstances is obviously exercising a sounder

judgment. Thus the ad\ i< e ani I on

the pan ol youi M is nol on the

ol th ii e pai tii ipators in mining spa ulation

that require i

1 tion. In

woids, ihc \ lews ol the Mi [a nil are i oin

cident with those "I the knowing is. I

would urge thai ad\ ii e about speculation and

investmi i d be fi n the I ieni in ol all

i e.ulei sandol the i "iinnuini v m general. Vnd

a foil' iw! as a con llai j that the a\ eragi in

vestoi should lie encouraged to look foi re

tuins from the mine and not from the Stock

hange. As a mattei ol fa< t the la

majoritj ol shareholders in mining companies

hold then shares for the dividends. If every

body thought it best to sell out "I M\ on

the pre ent time, the shines would i oil,

Evei
s
body i ould not rei efit i >i the

high price of the shares as now quoted. The
advice with regard to selling at a profit doi

not hold good equally foi all shareholders.

The fai i thai the quotation is maintained at so

high a figure proves that there are no sellers

and that every one is relying on a profit from

the mme and not from the Stoi k Ex< hange.

I would also urge that silence is sometimes

more efficacious than advice. To tell the pro-

fessional man not to speculate tends to develop

an embryonic thought better left to perish ol

atrophy, and is reminiscent of tin- Irishman's

celebrated advice to the mob :

" Don't nail his

ears to the pump." In other words, the nega-

tive advice may provide a suggestion that

would not other wise arise.

It may seem Utopian or even Sunday -

schoolish to wish to suppress Stock Exchange
speculation, but my views are founded on

basic economic principles and not on senti

ment. The transference of /flOO from one

person's pocket to another's without any quid

pro i/uo except sad experience, is not the

principle on which a thriving community can

be built.

Shakeholdik.
London, April 25.

The Iridosmine found in the Rand ban-

ket is described by R. B. Young as being in

the form of rounded grains or of crystals that

have their edges worn to a greater or less de-

gree. He has not yet seen any crystals with

sharp edges and smooth faces. Thus he

judges that the iridosmine was an original con-

stituent of the conglomerate and was not of

secondary origin. Chromite is also in the

banket in rounded form, and the two apparent-

ly were of detrital origin, coming from the

ultra-basic rocks of the Swaziland System.
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PRECIS OF TECHNOLOGY
Victorious Mine, West Australia. -The Mining

and Engineering Review for March contains a

description, written by C. M. Harris, of the ore de-

posit at the Victorious gold mine, at Ora Banda, West
Australia, and of the metallurgical plant that has been

erected. This mine has been bought by the Associ-

ated Northern Blocks, Ltd., of Kalgoorlie, as has al

ready been reported. At the time of purchase, two

lodes had been proved, the Gimlet South Extended,

now known as the Main, and the Victorious branch

lode Since then, and since the design of the metal

lurgical plant, another lode of much higher grade has
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been discovered ; so that the value of the mine has

been increased, and modifications have had to be made
in the treatment plant. The Main lodeis wide, being

in places as wide as 70 ft., and has been proved for a
length of 600 ft. The average content of gold is 18s.

per ton. The Victorious lode is narrower, but con-

tains rich shoots, and the average content is higher

than that of the Main lode, the figure quoted being

25s. per ton. On cross-cutting from the Main lode on
the No. 4 level, at a depth of 365 ft., the new lode

mentioned above was discovered. Driving on this

lode revealed ore worth 130s. per ton over the whole
width of the drift, 6 ft., for a distance of 215 ft., and
boreholes in the wall of the drift have showed the lode

to have an additional width of 3 ft. The ore so far

disclosed throughout the mine is oxidized. The ac-

companying illustration shows the flow-sheet of the

plant. The ore is discharged upon a grizzly, and the

oversize is sent to a Blake crusher The ore then

goes to Huntington mills, where cyanide solution is

used, coming from the thickeners described later.

The discharge from these mills is pumped to classi-

fiers. The sand is sent to Wheeler pans, in which it

is ground and the coarse gold amalgamated. The
overflow from the classifiers and pans is sent to pulp

thickeners, and thence to agitators, the separated

water going to the Huntington mills. After agitation,

the pulp goes to Ridgway filters. This plant was
erected before the new lode containing high-grade ore

was discovered. Since then it has been found neces-

sary to add quicksilver in the Huntington mills and to

send the discharge over amalgamating plates.

West Australian Progress.—The report for 1912 of

the West Australian Chamber of Mines contains

among other things a review of mining developments

in that state during the year. Attention centred chiefly

on the Yilgarn district. Here, over a large area, pros-

pecting work was actively carried on during 1911, the

direct consequence of the sensational developments

that had previously occurred in the Bullfinch mine
Though the majority of leases pegged out at that time

were ultimately abandoned as valueless, a few mines

were opened in the district, extending from Marvel

Loch, south of Southern Cross, to Mount Jackson in

the north. On several of them work went on steadily

last year, and the output was nearly doubled At the

Bullfinch mine systematic development and prospect-

ing work has been carried on all through the year,

simultaneously with the erection of a 20-stamp mill

and complete treatment-plant. A number of orebodies

of varying value have been proved and developed, and
the mine has entered the ranks of the producers. The
Mountain Queen company started operations early in

the year and development work is proceeding on its

recently acquired property known as the Transvaal.

A mill has been erected on the Corinthian North mine,

between Southern Cross and Bullfinch, to treat the

large low-grade orebodies known to exist. Interest

attached to the Great Victoria mine at Nevoria, near

Marvel Loch, an enormous low-grade ore deposit over

which the Great Boulder company took an option

last year. The results of extensive development work
undertaken by the company were not considered good
enough to justify the purchase of the property under

the present conditions of mining

Ora Banda has provided what may be described as

the most promising development of the year. This

was at the Victorious mine acquired by the Associated

Northern Blocks, Ltd., in the early part of the year.

Considerable prospecting work was done in the oxi-

dized zone, and recently a rich orebody was developed

at a depth of 360 ft., which promises good results from

operations at greater depth. A compact modern plant

has been erected, and is running satisfactorily.

Meekatharra is another district of which good things

may be expected. The Kyarra has lately entered on

the producing stage; the Ingliston Extended recently

reported good developments
;
and the Queen of the

Hills has commenced crushing

The Sandstone district has received a new impulse

from the work done on the Vuanmi mine. That mine
lias been equipped with an up to date plant driven by
producer-gas engines. The company has already be-

gun to pay dividends.

At the Gwalia Consolidated mines, Wiluna, much
experimental work has been done with the view of

adopting a process suitable for the treatment of anti-

monial and arsenical ores. The volatilization process

for the recovery of gold from these refractory ores has

given good results in the laboratory and in a small

experimental plant, and is sh, ,rtl \ to be tested on a
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\ ,- factor; solution ol

tins problem would be beneficial also to the mines
like- tin- Lancefield and ["ransvaal, where

ited with antimony ai

In the I a walia still holds
. sm| 03

' inceneld at Laverton is unfortunately
• present, but efl start

it m the near I unite

mailer ilist ii 1 lily 1 om
mg to the front rhe mines there are developing

well, .ind one of them, the Sand Quee.n, :s paying

regular di^ idends

rhere is nothing special to chn oncerning

till employing aboul Ihe

1 hi 1 [ainault

endenl mine, and has

gamated with its neighbour, the South Kalgurli

In copper, the only notable developments .ire .it

Whim Creek The company has adopted a magnetic

ration process, and the new plant is in open
At Ravensthorpe, the Phillips River company is in

liquidation, having failed to capi-

tal to enable it to reconstru mons.
The high price of tin has been maintained during

the year and that has enabled the mines at Green

bushes and elsewhere to make a little more profit

Deposition of Silver and Gold in Nature.—In

March, C 1 'aimer and E S

Bastin give the results of their experiments in con-

nection with the function of metallic sulphides and
ides, such as chalcocite and niccolite. in pre-

cipitating silver and gold from natural sulphate and

chloride solutions. These studies were made for the

I States Geological Survey, 111 connection with

the chemistry of secondary enrichment The experi-

ment on which the paper is based showed that if such

minerals are suspended in, or otherwise brought into

contact with, solutions of silver sulphate or gold

chloride, the precious metal is deposited on the mineral

Proceeding from this result, the authors conducted a

series of experiments with various minerals, and ap-

plied their conclusions to the study of the formation of

ore deposits. These conclusions afford explanation of

the association of native silver with nickel-cobalt

arsenides and with chalcocite.

Tungsten in Nova Scotia. -At the October meeting

of the Colorado Scientific Society, Victor G Hill

scribed the occurrence of scheelite, that is, tungstate

of lime, in Halifax county, Nova Scotia, and the me-
thod of concentrating the ore The scheelite is found

in veins that have the same structure and characters

tics as the gold veins of the neighbourhood, and de

scribed by T A Kickard in his paper on the ' Domes
of Nova Scotia.' That is to say. the veins consist oi

quartzite verging on greywacke, and pass in crenulated

form through I imbrian slates. Associated

with the scheelite are ankerite, that is. iron- manganese-

lime carbonate, and arsenopyrite, with small quanti-

ties of pyrite. calcite, and tourmaline. The scheelite

is apparently primary, seeing that no wolframite has

been found, and that there is a clear line of demarca-
tion between the ankerite and the scheelite. The
scheelite and arsenopyrite were the earliest deposited,

and they are frequently found brecciated, with the

fractures filled with quartz Though no granite out-

crop is in the neighbourhood to account for the pre-

sence of tungsten compounds, yet Mr Hills is of

opinion that the granite is at no great depth. A small

mill to treat 1 ton of ore per hour was erected in 191

1

It consists of rolls and a table The problem is to

make as little slime as possible, for both the scheelite

and th than the quartz and

inkei iic I hi 11 antratt 1 of * beelite and

arsenopyrite, they having prat nc.il I v thi pecifii

ty, c. in order i" sepat ate the two mi

ed to di ive ofl I

entrating magnetically, bul 1

afterward that it was best to give a 1 roa I

and so make the .use!!

thus avoiding the fume difficulty The product 1

sent to market contains 70% tungstii ai id, and the r<

eani

In \ icw ol the lime problem, thi pet enl tgi ol re

1 1 )\ ei v is satisfat ti try

Geology of the Kinta Tin District The ' •> 1

nieni of thi Fi rated Malay Stati h 1
publi ihed b

report by I
I '•

s - 1 ivi not on thi 1

l

valley, in thi 1 'ei ak rhe district conta

many mini ' .openg, Tronoh.

,, Sambun I g Bharu Tins contribu

m ri 1 iedge

ol unusual important e, foi il elui idates thi ma
inn types of occurrence ol ti in rock, cla

alluviu rface oil, and disentangles many con-

fusing conclusions of pri observi 1 hi

error hitherto extant has been in connection with lin-

age ol most ol the depo its now being worked bj

hydraulic methods. It has been

deposits are alluvium of recent origin, bul tb

shown by Mr Scrivenor to be a vital error, and thai

the deposits form pari ol the Gondwana series, belong

mg to the Upper Carboniferous and Lower Meso;

ages This series of rocks forms .a large portion ol

India and other countries in the east, and corresponds

in time with the Karroo system of South Africa Mr
Scrivenor shows that these deposits are quite different

in origin from the surface alluvium worked in years

gone by, which were of recent origin He also sin

that at the borders of the granite on both sides of the

district, there is much cassiterite in the soil, and that

no doubt the modern alluvial deposits were also de-

from this source. But these two ranges of

granite are of later geologic date than the Gondwana
series, and therefore the cassiterite contained in the

latter must have come from some older granite, the

locality of which is unknown. There is yet another

source of cassiterite, for it is found associated in many
places with still more recent intrus !

unite

through the floor of the valley.

Crystalline limestone older than the Gondwana
series forms the bed of the valley, and is found as

precipitous hills, especially on the east side. Upon the

limestone lie beds of stiff clay and boulder clay, and

in some places phyllites and quartzites are found on

the top of the latter Geologists have usually supposed

that these clays were of recent origin, and that the

phyllites and quartzites were older than the limestone,

because the outcrops of the latter are usually at a

greater elevation Mr. Scrivenor however shows that

the elevation of these limestone ranges is due to a

111 of faulting induced during the contraction of

the earth's surface, whereby the parts of lower present

altitude slid downward. Mr. Scrivenor adduces evi-

dence to show that the boulder clay is of glacial origin.

It consists of fine clay, angular sand, and boulders of

all sorts, such as quartz, schist, tourmaline-corundum

rocks, pure corundum, tourmalinized sandstone, etc.

The cassiterite is not water-worn as is the case with true

alluvial deposits, but lias fairly sharp corners The
reason for these clays being sufficiently friable to be

broken by hydraulicking is that much of the silica has

been dissolved by the ground-water. In many places

the clavs are covered with sandy deposits containing
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a alluvium
. thai the i

. .u^ln

and
ting, and indi

ich investigati

1 1 1-~ repoi i will i reate gn
I is well worth intimate study

We companying map (rum that

we may add thai
the r< illuminatini
and photographs In our next issue we shall r<

to this report in anothei column, and di

Louses in Tin Dressing. \t the meeting ol

Cornish Mining, Mechanical, and
lurgical Engineers, held on Vpril 5, William

Thon ussing the I i

the dressing ol i Ornish tin ores Vftei reminding bis

rs that thi ol the chen
tot the occa these losses were 6rsl
i. but that the a m in a scienti-

6c manner a Tnatter which was of common knowledge,
he proceeded to refer to I h nation of most
mme managers to investigate the I remedies.
The average manager in the old days, and even now,
did not care about sampling his tailing. Hewas keener
on mixing it with tailing from other mines as soon
as possible and so sharing his burden with his neigh-
bour, by discharging them into the streams, or. better
still, bj sending i However, sys-
tematic sampling of tailing had been introduced at

some mines of late years
In addition to sand and slime losses and losses after

roasting, there were other losses to be reckoned, which
in mines handling complex ores were considerable.
Some of these losses had been substantially reduced
of late years. For example, not long ago it was not
unusual for a parcel of wolfram, as sold, to carry 15

to 20% of black tin This has now been reduced
generally to 2 or 3%. Black tin as sold a few

rom J or 4 of the leading mines carried from 6 to

ol tungstic acid, and such parcels of tin were
heavily penalized by the smelters. Mr. Thomas quot-
ed correspondence and notes relating to endeavours
made, on the initiative of the late professors I.e Neve
Foster and Bauerman, to introduce the Wetherill
magnetic separator into Cornwall in 1898 In Sep-
tember of that year, the lecturer called on Fast Pool
and other mines with Alfred Martin, of Frankfurt,
who then represented the Wetherill patents in Europe.
The efforts were unavailing as far as Cornwall wa
concerned, but Mr. Thomas exchanged ideas with
Lake & < urriein 1899, and they, with Joseph Richards
as manager, erected on their San Finx mines, in Spain,
the first Wetherill machines applied commercially to
tin and wolfram ores Complete success was obtained,
and the San Finx example was promptly followed at

the ("litters mines in east Cornwall.
If all sources of loss were taken into account and

due allowance made for inaccurate weighing of the
ore, the average loss of tin in Cornish mines at the
present time was not less than 40% He did not
know a Cornish mine where the loss was less than
30% He knew of some where it exceeded 40%, and
in two cases he had investigated it approached 60%.
Mr Thomas the"n proceeded to indicate lines along

which improvements might be made in the treatment
of tin ores in Cornwall.

(1) By avoiding unnecessarily fine crushing This
involved substituting a coarser screen in the stamps,
and adopting stage crushing. The first tube-mill ever
inserted as a permanent part of an automatic plant in

1 wall was thai pul in by Mi ("homas al King
l' dward mine il ears ago One of hi u<

• < i • v ed ii. bul .u South Crofty, I asl I 'ool,

and several othei mine i tube mills now i id a pei

mam i t feature in the plan! I hi

tube-mills at ihis stage ol crushing neo ed thi

il .i suitable com enti atoi immediatel) be
low thi hfehadsl .!.-, lining to

tai ;

lh.it
I

, ill I, I

i"
I .il I h,

I illlset,

that is to say, valueles tailing ["hen oncen
in plenty on the mat n nish

tins ores ct ushed through a 10 to 1 mi field

able portion ol , n.n ••• tailing i unning
5 1b 1 1 wa . a greal

I ol this al

No profit could be made out of il If gn mnd to
si mie, 1 1 i.i 1

1
I, i v. iste at 10 lb

mi from the i icher portions ol the ore
II \\ I I in Inn pi ii'. ill with his he. v. i, i. In!

that cn i. mi pi ii tions of the ma dlj

no tin This entirely confirmed Ins own observations
on lode iti ti ture in general, and the distribul

i

tin throughout the lodes. As a rule, the di

ol uniform Tin was confined, m the main, to

leaders, branches, or parts ol the lodes, while bthei
parts were practically barren Ii in a graniti

the tin was not in the quart/, bul in the a

spar. It was essential to select a concentrator that

Id discard a substantial portion of those barren
grains, in as large a size a- po ibli thu
up, automatically, the hand selection begun on the
spalling floors or the picking belts; and foi prei el;

the same reasons.

It was notable that, following the lead

Crofty, several other mines in various parts of the
county had abandoned the 20, 25, and 30 mesh sen
or their misleading equivalents in the form of punched
grates, in favour of 10. 12, and 15-mesh screens In

every instance, satisfactory results had followed the
change. There was a limit, of course, to the range of

coarser crushing, and in the author's opinion the limit

was about 10-mesh.

(2) It was time to substitute automatic plant foi the
hand-treatment of roasted ores. Automatical]
machines, whether grinders or concentrators, would
handle more stuff and maintain a more uniform set of

conditions. Experiments in thissection were enforced
at King Edward mine in the early days, because no
other plant existed. They were entirely successful.

The first mine to erect such a plant on commen ial

was Stormsdown, in Devonshire, by Erm
Terrell, followed just after by Josiah Paul], at South
Crofty, with considerable elaboration. Stage-crush
ing formed a main feature in that plant.

(3) The roasting furnaces in use in Cornwall were
defective for complex ores. The Brunton furnace was
not sufficiently supplied with oxygen when treating

such ores carrying a high percentage of sulphides
Those in charge of the furnaces did not always dis-

tinguish between temperature and combustion ; and.
finding something going wrong, were apt to si ke

up,' and so commit a follv in innocence Another
serious defect in the Brunton was its inefficient stirr

ing gear. Portions of the charge were never in actual

contact with the heated air. It was not surprising

that arsenic stayed in the charge and gave trouble to

the smelter
Temperatures were, as a rule, raised much higher

than they need be in Brunton furnaces in Cornwall,
and he strongly suspected that the consequent evils

extended farther than he had intimated
Classification at the outset was essential It
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seemed late in the day to refer to this first law of ore-

dressing. It had become fairly general in Cornish

mines, but a few still maintained the old-fashioned dis-

regard of this essential.

(5) An investigation of the burnt leavings question

was important. In this matter those who were at-

tempting to work out a commercial method of chemi-

cal extraction had, in his opinion, excellent opportun-

ities for a start, much better opportunities than the

raw ore afforded.

Hand-Drill for Testing Placers.—In the Colorado

School of Mines Magazine for March, William F.

Ward describes a churn-drill worked by hand that he

used in testing placers in Colombia. He calls the

system a combination of Keystone and Empire me-

thods, though as there is no rotation and as the weight

of the men is not utilized, the similarity

to the Empire or Banca type of drill is

not quite obvious " But as the plant was
supplied by the New York Engineering

Co., the makers of the Empire drill, the

use of the name is explained.

The following is a description of the

parts, as illustrated : The drive-pipe is

in 5-ft. sections, outside diameter 4i in.,

ends upset on the inside allowing coarse

threads, and flush joints on the outside ;

the flush joints make it possible to pull

by hand, as outside sleeve joints would
make hand-pulling difficult. The drive-

shoe is plain, and bevel on the inside.

The driving-cap is to protect the threads

on thetop pipe. The driving ram is made
of 3-in. shafting, 6 ft. long, with 4 by
14-in. driving-clamps or blocks; a hole

is made in the upper end for the rope-

hook. The drill-bit is 1 by 3 in. in sec-

tion, and is pointed according to the work
to be done. The drill-pump is of the Em-
pire type and consists of a heavy pipe.

3i in. outside diameter, fitted with a

nickel-steel hollow bit and ball-valve
;

the gravel enters the pump as it is bro-

ken, drilling and pumping thus being

done at the same time. The vacuum
pump has an outside diameter of 3 in.,

and is similar to the usual Keystone
pump. The sinker-bar consists of 3-in.

shafting and is 5 ft. long ; the jar is 18 in.

long with 6 in. play ; the top of the jar has a hole to

receive the hook, and the bottom of the sinker-bar

has a coupling to fit the conical coupling of the drill-

bit or drill-pump. The rope is of hemp, and is y in

diameter and 100 ft. long. The windlass is 4 in. dia-

meter, with a handle having a 16-in. arm, and is fitted

with a small hand-brake. The over-head rig consists

of four poles each about 23 ft. long, and a 7-in. sheave
;

the windlass is fastened to two of the poles. The pull-

ing pole for removing the pipes is generally about Sin.

diameter and 25 ft. long.

The operation of the drill is as follows : After the

rig is erected, the driving ram is lifted by the windlass

so as to settle the rig and to fix the centre of the hole.

The ram is then raised, and two lengths of pipe, fitted

with drive-shoe and driving cap, set in place, and
driven into the soil or gravel by the ram. The first

blows are given by employing the hand-brake on the

windlass, but afterwards the rope on the windlass is

partly unwound, and a stout stick about the size of a

shovel handle is fastened to the rope, so that 4 to 6

men can take hold. As the rope passes over the sheave

at the top, the men have to pull downward in order to

5—6

raise the driving ram, and then by lifting the stick

quickly, they allow the ram to drop freely. The stick

is afterwards slipped out of the rope, and the windlass

used to lift the ram from the pipe. The hook of the

rope is transferred to the sinker-bar and jar, with the

drill-pump attached, which are lowered into the pipe.

Water is added, and the drill-pump worked by the

men. gentler blows being given than when driving the

pipe. The pumping is continued until a core of about

1 in. is left in the shoe of the pipe. The position of

the core is recorded by marking on the rope the com-
bined lengths of the driving cap. pipes, and shoe ; thus

it is only necessary to note the distance of this mark
on the rope above the driving-cap. The pipe is also

marked on the outside, and the depth of the drive-pipe

is also noted in the log. As a new pipe is added, its

SINKERBARScJAR

Siieave

Jul

DRIVE PIPE

y
CAPS

DRIVING 8cPULLING

DRIVING RAM >

*M«o

2t_ :d^=o
DRILL PUMP

OVERHEAD RIS

length is marked on the rope.

When the work begins in the gravel below the soil,

the pipe should be driven only 6 in. by the ram. On
account of the bevel on the shoe, and the smaller di-

ameter of the inside of the pipe, the core is usually 7

or 8 in. for this 6 in. drive. Driving more than 6 in.

with a 4 in. drive-pipe is not satisfactory, for the core

does not increase in proportion, with the result that

the gravel is stuck in the bottom of the pipe and
crowded out. After the driving-ram is removed, the

drill-pump on the sinker-bar and jar is let down the

pipe, the core noted in the log, and combined drilling

and pumping of the core of gravel started. When
about half of the core is drilled, the drill-pump is pull-

ed up by the windlass, and another drill-pump sub-

stituted ; this is let down by the hand-brake, and drill-

ing is continued until J in. to 1 in. of core remains.

Then the core is noted in the log, the tools removed
from the pipe, and the pipe driven another 6 in. Thus
by alternate driving, and drilling and pumping of the

core, the hole is put down to bedrock. The suction-

pump is generally used at the last cleaning-out, and
although the main working-rope can be used, it is
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one section of the pipe is raised Tl is re

moved and theoperation continued We are indebted

to the Engineering and Mining Journal lor the use

in accompanying this p

Government Leases on the Rand. We have al-

referred to the scheme of government leases in-

tced in the last gold-law as a substitute for the

ancient and more exciting method of pegging, and

have shown that with the exception of the Modder-

fontein area, secured by the Barnato group, no ground

has been leased on the new system The offer ol the

iperties has been reo

coldlv by il" financial houses, as has also the Wil

poortje. In order to make clear the terms ol

-, ;lu- South African Mining Journal for March

29 applies them to the six producing mines in the far

east Rand, and shows how the actual and speculative

value of the shares would be injured. The following

table is prepared from the Chamber of Mines analysis

for January last :

Recovery Costs Profits

Mine. per Ton per Ton perTon
Milled. Milled. Milled,

s. d. s. d. s. d.

Brakpan Mines 30 8 17 4 13 3

Geduld 27 9 21 7 6 1

ModderB 34 10 17 5 17

New Kleinfontein .... 27 10 18 3 9 3

NewModderfontein.. 38 1 20 2 17 6

Van Ryn 27 10 15 10 12

Assuming that these companies were working

the conditions of the Urakpan-Schapenrust and Wit-

poortje terms of lease, the proportion of profit accru-

ii4 to the public revenue and to the companies would

be as follows :

Percentage Government Com,
of Profit to Share of Share of

Recovery. Profit. Profit,

s. d. s. d.

Brakpan Mines 43 5 2 l

Geduld 22 14 4 9

ModderB 50 7 2 9 10

New Kleinfontein ... 33 3 6 3

NewModderfontein.. 46 7 10 6

Van Ryn 43 4 8 7 4

Such a reduction in the profit per ton would seriously

decrease the dividends, and would leave little specu-

lative interest .in the shares. This would not matter

so much to the type of investor to whom South Afri-

can gold mines appeal, that is to say, those who look

more to steady returns than for appreciation in capital

value of their investment. On the other hand, it hits

the South African financier hard, for it is to the appre-

ciation in the capital value of the shares that he looks

for compensation for the risk taken by him in provid-

ing an immense) apital foi u unpi i ed pi ipertj The
ii bv our South

'

men t lea No doubt ii ii» Moddei
fi red now, in tin- light oi pi

i

i not i " the ame i competition

lot the pi

'

World's Production of Metals. Thi Engineering
,m, I Mining Journal foi Vpril i : gives statistii ol

production throughout the world ol old copper,

lead, zinc, and iron, during the last fort) years Ii

was only m 1879 th il r< liabli I ppei

were available,

mm u i ed in 1873 i igures foi gold ind

In '.Mine i

the outputs of indi\ idual counti

mam lo the limit quoted I

temporary, ind dui ing some pei ii Id's pro

duction ol i
ed I lul the

in the following tabli i i " lie i statis

tics that come within e of rel ibilitj
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that the ' reef would be found at a depth from 2150
to 2300 ft., and the depth proved to be 2158 ft. The
shaft was continued for another 100 ft., the total depth
being 2258 ft., and the date of completion being Nov-
ember 16. The rate of sinking was therefore about
100 ft. per month. The cost of sinking averaged
£14. 9s. 5d. per foot, and the lining by brickwork and
cement £7. 12s. 2d., a total of £22. Is. 7d. per foot.

The total cost of sinking and lining was £49,850, and
the cost of surface equipment £30,077. At the com-
mencement of operations, a pilot shaft svas sunk through
the surface strata until solid rock was reached at a
depth of 71 ft. This shaft was then widened, and a
concrete collar built. During these operations, the

headgear and machinery required for the further

sinking were erected. After the widening had been
completed, the shaft was bricked and the space behind
the brickwork filled with cement-grouting. On sink-

ing below, through the rock, the sinking and lining

were done alternately in short stages, to a depth of

1600 ft., and afterward the rest of the sinking was
done without a break. Down to 700 ft., ordinary
bricks were used for the lining, and from that level

down to 2258 ft., concrete blocks, made on the surface

to fit the shaft, were employed instead. Fortunately
little water came into the shaft, so that the cost and
trouble of bailing was a negligible quantity.

Slime Settlement.—In the Mining and Scientific
Press for March 22, Gelasio Caetani draws attention

to the effect of the viscosity of water in retarding the

settlement of slime, in interfering with concentration,

and in increasing the carrying-capacity of a launder.
The viscosity is caused by the presence of colloidal

and other matter. Mr. Caetani discusses this question
in full, showing how the viscosity may be reduced by
heating, and by various chemical methods. The paper
does not lend itself to precis-writing ; it should be read
in full, as every word tells. We reproduce in the next

paragraph his revised nomenclature.
Nomenclature in Ore-Dressing. — In the paper

mentioned in the preceding paragraph, Gelasio Caetani
gives revised definitions of the words sand, slime, and
colloid, revoking his system of nomenclature published
in the Transactions of the American Institute of

Mining Engineers, Vol. 37.

There exists only one well marked division, that is,

between crystalline matter and colloid. The crystal-

line matter includes all particles of minerals, of what-
ever size, that show a crystalline or granular structure

;

it has little or no chemical affinity with water, and its

solubility under ordinary ore-dressing conditions is

negligible. The word ' sand ' includes all crystalline

matter that is not too coarse to be treated on recipro-

cating-tables of the Wilfley type. Sand may be sub-
divided into 'coarse sand.' 'fine sand,' and 'fines.'
' Coarse sand ' may be defined as including all sand
that is sufficiently coarse to settle rapidly and that is

not carried in suspension by water running at moder-
ate speed. Any sand coarser than 100-mesh Mr.
Caetani designates as coarse sand. ' Fine sand ' will

settle in a short time in still water ; in water running
at a moderate speed it is kept in suspension ; it will all

pass a 100-mesh screen, and much of it is found in the
undersize of a 250 mesh screen ; it can be succesfully
concentrated on a Wilfley table. 'Fines' includes all

crystalline matter so minute that it cannot be included
in the fine sand ; the diameter of the smaller particles

is measured in ten-thousands of an inch. At this ex-

treme state of sub-division the crystalline matter loses

many of the attributes of the coarser sand. The vis-

cosity of water and electrostatic repulsion, in great
part, or even completely, offset gravity and the partic-

les will remain in suspension for a long time. These
very small particles probably have some chemical
affinity with water.

A 'colloid' is an amorphous substance of gelatinous
nature having a well marked chemical affinity. A
colloid reacting with ammonia or caustic soda be-

comes soluble, forming a turbid suspension that will

not settle clear. The ammonium or sodium combines
with the colloid, forming very large and complex
polymerized molecules in which the alkaline radical is

an exceedingly small part of the whole. This is the
' sol ' form of a colloid. By adding sulphuric acid to

a sol, the acid combines with the sodium or ammo-
nium base and the colloid passes into the ' gel ' form,
which is insoluble and precipitates. By adding barium
chloride or lime to a sol, the barium or calcium dis-

places the sodium or ammonium, forming a new com-
pound which is insoluble and precipitates.

Colloid particles carry also an electrostatic charge
which in most cases is negative ; under the influence

of this charge the particles repel each other ; besides
this, with most clays, the negative OH ions have a
marked effect in causing the colloid to assume the sol

form.
The mixture of colloid and fines Mr. Caetani terms

' slime,' though, as he says, this term is usually applied
to all material that will pass through a 200-mesh
screen, regardless of the amount of fine sand it may
contain. In some plants it is applied in a still broader
sense to all material that is treated in the slime depart-
ment, even if it contain some comparatively coarse
sand.

Testing Lime.— The South African Engineering
Standards Committee has issued Pamphlet No 3,

which contains information relating to the standardiza-

tion of methods of sampling lime, and the determina-
tion of available alkalinity. In connection with the

metallurgy of gold and silver, lime is used to neutral-

ize acids contained in the ore or water, to assist in

coagulating colloidal slime, and to protect cyanide
from the action of ' latent ' acidity. The pamphlet
first describes the method of manufacturing lime, and
gives instructions as to transport and handling, and
then proceeds to give instructions on sampling and
chemical testing.

Sampling operations should be done under cover,

preferably in a shed set aside solely for this purpose.
The breaking and quartering operations should be
carried out on a clean solid surface that will not break
or mix with the lime or have any action upon it. A
good cement or steel surface will be found to meet
these requirements. A wooden floor should not be
used. The place where the sampling is performed
should be removed from all sources of contamination
by carbon dioxide and water The operations of samp-
ling should be done as quickly as possible to prevent
undue exposure to atmospheric influences.

When sampling unslaked lump lime packed in bags,
containing approximately 200 lb. each, one of the

following two methods may be adopted :

(a) Where crushing machines are not available or

where it is not desired to crush the lime before use, if

the quantity is not less than ten tons in amount, every
20th bag is put aside. The contents are crushed until

fine enough to pass through a 2 in. linear mesh sieve.

The product is then mixed and quartered down three

times in the usual manner, until a sample of approxi-

mately ith of the original amount has been obtained.

This is crushed until it is fine enough to pass through
a sieve of J in. linear mesh, and the product again

mixed and quartered down three times until a sample
of approximately l-64th of the original amount (or ih
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which is then treated as 1 a)

In cases where the lime is delivered in a en;

state, bags are taken at regular intervals such that the

sample obtained represents about 5% of the whole

consignment. Each bag is dealt with as follows. The

contents are emptied on a clean floor and thoroughly

mixed as quickly as possible, and, after mixing, a hug.

shovelful nd set aside. The portions thus

obtained from each bag are thoroughly mixed and

quartered down until the final portion weighs approxi-

mately 3 to -4 lb., which is then treated as in (a).

The operations in connection with slaked lime are

the same as given for crushed lime

It is to be noted that the final samples of about -4 oz.

iit should be enclosed in bottles with tightly fining

dry stoppers, or in such other receptacles as will en-

prevent admission of air. Before transmission

for analysis, the receptacles must be sealed and secure-

ly packed in such a manner that the sample may not

be injured in anv way during transit

In the determination of 'available alkalinity,' that

is, CaO, the sample as delivered for analysis is con-

tained in anair-tightvessel, havingbeen passed through

a 30-mesh sieve as stated above. It is crushed with a

Wedgwood mortar and pestle, and the whole passed

through a 60-mesh sieve, this operation being perform-

ed as quicklv as possible. It is then placed in a clean,

dry, wide-mouthed bottle fitted with a tight fitting dry

glass stopper so as to prevent any access of air. Two
grams of this is carefully weighed and agitated with 1

litre of a 2"„ cane sugar solution (or 1 gram with A

litre of 2% sugar solution). If a shaking machine be

available, 2 hours' continuous agitation should be

given; if not, 6 hours' intermittent agitation, every

care being taken to prevent coagulation of the lime, in

order that the lime and solution may be brought into

the most intimate contact during this period. When
the agitation is finished the solution is filtered as quick-

ly as possible, and aliquot portions titrated with N/10

or N/5 acid, using rosolic acid as indicator, avoiding

delay so as to obviate undue exposure to the atmos-

phere. The distilled water used in the above deter-

mination must be made neutral to rosolic acid to

counteract the presence of dissolved carbonic acid

gas.

Copies of the original papers and articles men-

tioned under " Precis of Technology ' and ' Current

rature ' can be obtained on application to 7 he

Mining Magazine
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Institution ol Mining and Metallurgy, papi

read, ano

irs in Sam
1

lue to the
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Oxidizers in Cyanide Reactions. The I

issue of the Journal of the Chemical. Metallurg

.lining Society of South Africa, contains a pa

1. "VI. .it 1 1 1, discussing somr pei of the work

iizers in connei tion with cyanide solutions

details result obtained by him, under certain condi-

tions, with ferricyanide.

Rosario, Honduras. In the Mining and Scienti '

Press for March 29, K. If. Rogers describes the

building of a mill and cyanide plant at the Rosario

gold mine at San Juancito, Honduras.
Gold-Mining in Korea.-- In the Mining and Si i'i n

for April 5, J. D Hubbard dcsml.. 1!;.

metallurgical plant now in course of erection at the

gold mine of the Chosen Mining Co., in Korea.

Sampling in Metallurgical Plant.— In thi

and Scienti tor April 5. Doip' I I

scribes current practice in sampling at a plant (name

not given) where hand-sorting, concentration, and

cyaniding are employed.
Cyaniding at Nevada Wonder. In ilu

nut Mining Journal (or April 5, Herbert A.

aw describes the cyanide plant at the Nevada

ler mine, where the ore is all-slimed in stamps.

Chile mills, and tube-mills.

Slime-Settlement. eedings of the Vus-

tralasian Institute of Mining Engineers for December

contains a paper on slime-settlement, by W.
shear. He reviews the work done by other investi-

gators, and gives the results of his own resea'

Some of his results did not confirm those of pre

writers, the main one being in connection with Broken

Hill slime, winch settles at the same rate whatever the

dilution.

Analysis of Zinc Dust.— In the Engineering unit

Mining Journal for April 19, J. E. Clennell gives

rnlars of his experience in connection with the

analysis of zinc dust used in the precipitation ol

from cyanide solutions

Copper Mines in Chile.— In the Mining and Scien-

ti tie Press for March 29, Juan Blanquier commences

an article on the copper production of Chile and on

the principal w
Charging Blast-Furnaces. — In thi •""'

Scientific Press for March 22, C. W. Renwick de-
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scribes the latest form of machine invented by W. H.
Freeland and used at the Ducktown pyritic smelting-

furnace. The machine traverses from side to side,

and end to end, so as to distribute the charge evenly.
Chromiferous Iron Ores in Greece.—At the May

meeting of the Iron and Steel Institute, Herbert K.
Scott described the deposits of iron ores in Greece
containing small proportions of chromium, as well as

nickel and cobalt. These ores are imported into

England, and mixed with other ores for the production
of pig iron, the chromium being considered an im-
purity that has to be eliminated. Similar ores from
Cuba are now treated in the United States for the
production of special pig iron and steel, and the author
urges that the treatment of Greek ores should follow
similar lines.

Bulgarian Mineral Deposits.—At the April meeting
of the Institution of Mining and Metallurgy, Herbert
K. Scott presented a paper describing some Bulgarian
mineral deposits, including coal, lignite, manganese,
magnetic iron, copper, zinc, and lead. The chief cop-
per producer is the Plakalnitza, near the station of

Elisena, on the Sofia—Vratza line. The ore consists

of various sulphides and malachite distributed in lenses

through a dolomitic limestone of Triassic age. In

depth galena makes its appearance. A smelting fur-

nace is erected, and the matte shipped.
Tasmanian Tin.—The Proceedings of the Austral-

asian Institute of Mining Engineers for December con-
tains a paper by Malcolm S. Moore, on the Blue Tier
tin district in the northeast of Tasmania. This district

is of interest in England as it contains the property of

the Anchor Tin Mining Company.
Central Africa.—In the Mining and Scientific

Press for April 12, S. H. Ball and M. K. Shaler give
an account of transportation facilities in Central
Africa, especially in connection with Belgian Congo.

Synthetic Ammonia.—Metallurgical and Chemi-
cal Engineering for April contains a translation of

the report by F. Haber and R. Le Rossignol on their

experiments in connection with the commercial pro-
duction of synthetic ammonia. The Badische Anilin

& Soda Fabrik, Germany, is erecting a plant on this

system. The mixture of nitrogen and hvdrogen gases
is passed over a catalyser, such as osmium, at a tem-
perature of 500 to yOO^C, and at a pressure up to 100
atmospheres : a portion of the gases enters into com-
bination as ammonia, and on the subsequent passage
of the gases through a refrigerator, the ammonia is

separated as a liquid. This process is to be made the
basis of a fertilizer industry.

BOOKS REVIEWED
A Text-Book of Mining Geology. By James Park.

Third edition, revised and enlarged. Cloth, octavo,
320 pages with many illustrations. London : Charles
Griffin & Co. Price 6s. net. For sale at the Tech-
nical Bookshop of The Mining Magazine
This is one of the most useful of technical books.

Published first in 1906, then in 1907, and last in 1911,
it has been kept up-to-date with a painstaking care
characteristic of the author in all his work. Mr.
James Park is professor of mining in the University of
i Itago and director of theOtago School of Mines. He
lias long been identified with the economic application
of geology in New Zealand, and was peculiarly fitted

to prepare the comprehensive text-book under review.
The scope of it is wide indeed. An introductory
chapter deals with the elements of geology. The
second is devoted to a classification of ore deposits,
with a great variety of examples, with simple illustra-

tions. The author is particularly good in his treat-

ment of alluvial deposits, which are apt to be slighted
by most writers on mining. New Zealand, of course,
affords excellent material for the purpose, but Mr.
Park has borrowed illustrations from Victoria, Cali-
fornia, and the Yukon. His classification of ore de-
posits is morphological ; and this is perhaps the best
basis for the purpose of exploratory work, for it em-
phasizes structure rather than origin, and to the miner
the structural features are the most readily evident
and the most immediately important. Veins are given
a chapter to themselves. Under this heading are dis-

cussed the origin, structure, and mineralization of the
dominant types of ore deposit. Secondary enrichment
and persistence of ore are explained simply. A large
quantity of pertinent information is condensed within
a few pages, the selection of facts being made with
admirable good sense. In the next chapter the student
is given a clear analysis of faults and faulting, illus-

trated by a select bibliography, of the greatest con-
venience to an inquiring reader. In Chapter VII we
find the outlines of economic mineralogy, informing
the student concerning the principal ores of the metals,
with sufficient reference to their geographic distribu-

tion. The commercial non-metallic minerals, such as
oil, mica, gypsum, and graphite are included. The
last two chapters deal with the sampling and valuation
of mines, giving the simple calculations required for
ordinary cases of dislocation. Chapters Vand VI are
devoted to theories of ore deposition. It is a difficult

subject for a small text-book, but Mr. Park has used
discretion, so that the reader is only given the essen-
tials. Here, as in other parts of the book, we find the
author giving references to the literature of the subject
with a scholarly amplitude and precision highly com-
mendable. Indeed, his foot-notes furnish in a few
pages a large number of invaluable hints, illustrated

by practical examples. And when the reader comes
to the last of the 300 pages he may well conclude that
this modest little text-book contains the sifted infor-

mation ordinarily scattered in a library of technical
writings. If adverse criticism be made, it is on the
score of terminology, which hankers too much toward
local usage. 'Reef-bottom,' 'pay-wash,' 'the best
gold,' and the like are the words of illiterate persons
in New Zealand or Australia. They only disfigure a
book that is intended to be read wherever the English
language is spoken. However, others may not notice
them as much as the reviewer, and, in any case, they
constitute a minor blemish upon an honest piece of
book-making. We commend this publication confi-
dently to the student and mining engineer. To the
latter it affords a convenient means of carrying in his
pocket a little library of useful information.

T.A.R.

The Mining World Index of Current Literature.
Vol. 2. By George E. Sisley. Cloth, octavo, 2 10

pages. Chicago: The Mining ,'- Enginee
World. Price 8s. 6d. net.

We have from time to time reviewed many books
that have as their object the classification and index-
ing of current literature. It is the laudable ambition
of every journalist to perform this valuable service,
for his own instruction as well as for the benefit of his

circle of readers. Our Chicago contemporary has re-

cently embarked on this enterprise, and provides a
weekly index to a wide range of publications. These
are reprinted in half-yearly volumes. The first ap-
peared in August last, and the second, covering the
months July to December, has just been received \\ e

wish to compliment the editor on his appreciation of
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signed ai tides As most indexers ignore the editorial
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Modern Pumping and Hydraulic Machinery. Bj

Edward Butter Clotb,

illustratii

iss net I
'1 I kshop ol

Th, Mining Magazine.
The applications ol water power and water pu

are -. .a it is difficult to enter into details of

them within the
|

book

as Mr Butler's proportion

ol the space is occupied with drawings. W<
gratulate the author on doing so well. Pumps of all

types are described, tor .til applications, drivi

steam, gas, and electricity; turbines, water-wh

suction pumps for dredges : pumps for corrosive

liquids . the air-lift . hydraulic transmission of power
;

, both watei and oil ; valves

injectors ; etc. The theoretical principles

explained and the relative ad\ i re dis-

ed. Engineers will 6nd the book of value for all

purposes of reference, though their researches would

be facilitated if the author had pi. etter index.

Treatment of Concentrate at the Gold field Consoli-

dated Mill. By] W.Hutchinson. Pamphlet, 16

pages, illustrated. San Francisco : Mining and
S( ientific Press ,

London : The Mining Magazine.
I'rice one shilling.

In the summer of 1911, a series of articles by J W.
Hutchinson was published in the Mining and S< ien-

scribing the metallurgical practice at

the Goldfield Consolidated. Nevada. Since then, im-

portant modifications have been made in the method
of treating the concentrate, and particulars were given

by Mr Hutchinson in an article that appeared in the

issues of January 25 and Februarv 1 ol thisyear. The
new method consists of a combination of cyaniciing

raw and roasted concentrate. Therichconcentratecom-

ing from the Deister tables is cyanided raw, whereby

an extraction of 85% of the gold is obtained, leaving

gold worth $25 in each ton of tailing. The tailing is

then dried, roasted, washed for copper, and cyanided.

Mr Hutchinson gives the reasons for the adoption of

this method, and full details of the process. These

articles are now reprinted in pamphlet form and con-

stitute a valuable addition to the literature of gold

metallurgy.

Pyrites in Canada. By Alfred W G. Wilson. Paper

covers, octavo, 210 pages, with maps and illustra-

tions. Ottawa: Government Printing Bureau.

Price 6s. For sale at the Technical Bookshop of

The Mining Magazine
This is another of the admirable series of technolo-

gical handbooks inaugurated by Eugene Haanel, and

issued by the Canadian Department of Mines. There

is a demand for pyrite in Canada and also in the Lake

region of tbe United States, for use in the manufacture

of sulphuric acid and sulphurous acid, the latter being

required in the wood-pulp industry. Most of the sul-

phurous acid used in Canada is at present made from

imported sulphur. The object of Mr Wilson's book

is to help the Canadian owners of pyrite properties in

concentrating and marketing their ores, and to make
available in a convenient form the information re-

quired in roasting pyrite and applying the products.

The headings of the chapters indicate the ground

covered ; sulphur and its compounds ;
mining and

marketing pyrite ; statistics of sulphur and pyrite pro-

ductio
, ounti ies the roastin of pyi ite manul icturi ol mil

phin ii . Iphite pulp industi y I he i naptei on

Hi nt. foi ii etailed draw ii

all the types ol ind shi then

[| .1 llll-. | 1.11 111 111. II PUI 1
. ' '

A Manual of Petrology. By 1 P Mennell i loth,
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Geology and Mining Industry of the Kinta District,

rati .1 Malay States By J B Si rivi not

Octavo, paper board " ... with many illustra-

tions. Kuala Lumpur The Government Printing

Office. Prici three dollars.

This is bv far the most important wot) bl ihed

on the geology of the Kinta tin district, in the State ol

Perak. The author, J U. Scrivenor, government geolo-

gist for the Federated Malay States, presents anentirel)

new view of the geology of the district, and his conclu-

sions should lie read by everybody interested in tin de-

posits. We give some extracts in the ' Precis of Tech-

nology
'

Tin-Mining Handbook. Bv Hubert A Meredith

Pocket size, paper boards, 250 pages London

The Financial Times Price 2s 6d net. Foi

sale at the Technical Bookshop of The Mining
Magazine.

It is about a year ago since Mr Meredith com-

menced the publication of a small handbook relating

to tin, but as it was published on private account, it

did not become as generally known as it deserved.

The book has now been greatly enlarged, and it is

published by The Financial Times, so we expect its

vogue will be notably extended. An introductory

chapter reviews conditions in Cornwall. Nigeria,

Malaya, and Bolivia, and the remainder of the book

gives details of all the tin-mining companies known in

England.

Oil and Petroleum Manual for 1913. By Walter R.

Skinner. Cloth, octavo, 250 pages London : W.

R. Skinner. Price 4s. net. For sale at the Tech-

nical Bookshop of The Mining Magazine.

This is the fourth annual issue of a useful reference

book. It contains particulars of over 760 companies

interested in oil and petroleum, with the names of di-

rectors, engineers, etc.

Everyday Uses of Portland Cement. Cloth, octavo,

360 pages, illustrated. London : The Associated

Portland Cement Manufacturers, Limited. I'rice

2s. 6d. For sale at the Technical Bookshop of The

Mining Magazine

This is the third edition of a book that has had a wide

circulation. It gives valuable practical information

relating to the application of cement to concrete con-

struction, and it is therefore of use to the mining en-

gineer, who is now required to know all about concrete

shafts, supports, etc.
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COMPANY REPORTS
Worcester Exploration & Gold.—This company

was formed under the laws of the Cape Province in

18S7 to acquire a small property on the Rand outcrop,

between Robinson and Ferreira. Substantial profits

were made for eleven years, and then the company
sold the mine for £90,000 cash to the Ferreira. Sub-
sequently the Kentish and Bonnie Dundee claims, 16

miles north of Barberton, were bought. The develop-

ment here warranted the erection of a mill of 40

stamps, together with cyanide plant. More recently

2 tube-mills have been added. Satisfactory profits

have been made continuously on comparatively low

grade ore, but during the last two years the scarcity

of labour has interfered with regular work. During

New Lisbon-Berlyn.—This company was formed in

1885 to work gold mines in the Pilgrim's Rest district

of the Transvaal. It has been re-constructed five

times, the last occasion being when the control passed

into the hands of the Ehrlich group in 1906. On previous

occasions we have recorded how the old properties

were abandoned, and that operations are now centred

on the Frankfort property. Profits were earned two

years ago on the oxidized ore, but little is left of this

class, and future operations will have to be devoted to

the pyritic ore. At the present time, Harold Sharp-

ley is experimenting on this ore with the object of

finding the best method of treatment. The report for

the year ended September 30, 1912, shows that 22,701

tons of oxidized ore was treated, yielding 6448 oz. gold,

worth £27,407, at a cost of £22,354. The supply of

5ca/e of Miles

EASTERN PORTION OF THE TRANSVAAL.

the year 1912, the amount of ore raised was 59,293

tons, and the yield by amalgamation and cyanide was

14,868 oz., worth £62,989, or 21s. 3d. per ton. The
working profit was £16,851, or 5s. 8d. per ton, and the

shareholders received £16,751, the dividend being at

the rate of 17i%. Out of capital account, £16,149

has been spent on the construction of a hydro-electric

power plant at Cataract Falls, on the northern branch

of the Kaap river. The plant started in September,

and it is hoped by its means to reduce the cost of

power as compared with that of the gas plant at pre-

sent in use. The scanty rainfall has curtailed the

amount of water flowing to the plant, but the figure

for the rainfall for 1912, namely 16 inches, is much
below the average, and compares with 3i& inches in

1911. The ore reserve on December 31 was estimated

at 110,000 tons, being an increase of 17,000 tons dur-

ing the year.

oxidized ore is being rapidly exhausted. The high
price of fuel is inimical to an economical roasting of

the pyritic ore, as the fuel has to be brought 40 miles

by wagon from Lydenburg. It is expected that the

railway to Pilgrim's Rest will be completed shortly,

when the wagon transport will be reduced to 10 miles.

Mr. Sharpley is now sampling the pyritic ore. If the

reserve and the method of treatment prove satisfactory,

the H.E. Proprietary and the New Districts Develop-
ment Co , belonging to the same group, will provide
such further working capital as is necessary.

City & Suburban.—This company was formed in

1887 under Natal laws to acquire an outcrop mine in

the central part of the Rand The technical control
is with the Central Mining & Investment Corporation.
Milling commenced in 1891. The report for 1912

shows that 367,368 tons of ore was raised, and after

the removal of 12% waste, 323,934 tons, averaging
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Utcrop in the eastern part of the

between Nourseand Jumpet
maritzburg The company belongs to the same group
as the City St Suburban, though the technical control

is in the hands of the Central Mining & Investment

ration. During the year raised

was 162,131 tons, and ejectionof 15% waste,

ton, was sent to

the 70-stamp mill. The yield by amalgamation
43,345 oz.,and by cyanide 17,487 oz., a total of©
oz., worth £255.509, or 37s Id. per ton. The work-

il,222, or 21s. lid. per ton, leaving a

ing profit of £104,287, or 15s 2d. per ton In

addition, a profit of £6463 was made from the treat-

ment of 18,334 tons of accumulated tailing Develop-

ment work during the year exposed 109,822 tons,

averaging 7 9 dwt. per ton, and the reserve on Decem-
ber 31 was estimated at 590,742 tons, averagm
dwt Based on claim-area, the expected life of the

mine is seven years

Robinson Gold.—This company, owning the star

mine of the Rand, has for the past two years been

making less profit, and the end of operations will

come in a few years. The directors are accumulating

a fund out of profits to be devoted to the perpetuation

of the enterprise. The nature of the proposal is not

divulged, but probably it will be similar to the method

adopted in connection with other mines in the Central

Mining group, that is to say, the funds will be in-

vested in shares in an adjoining deep level, in this

case the Crown Mines. The report for 1912 shows

that 673,058 tons of ore was raised, and after the re-

jection of 14% waste, 579,950 tons was sent to the

mill. These figures were 37,000 tons and 15,400 tons

less than in 1911 respectively. The yield was 300.365

oz. as compared with 320.592 oz., being 43s. 8d. per

ton as compared with 45s. 5d. The revenue was

/l, 260, 529, and the working cost £451.769, or 15s. 8d.

per ton. leaving a profit of £808.760, or 28s. per ton.

The ore reserve on December 31 was estimated at

1,373,100 tons in the Main Reef Leader and South

Reef, these containing the ore of high grade, and

1,160,080 tons in the Main Reef, of lower grade. The
development work done during the year disclosed ore

assaying as follows : in the Main Reef Leader, 60s.

over a width of 36 in. ; in the South Reef. 220s. over

15 in., and in the Main Reef 26s. 8d. over 34 in. Out

of the profit for the year. £46,576 was paid in connec-

tion with undermining rights, and £64,639 as profits

tax. The shareholders received £618,750, being at

the rate of 22i%. while £88.000 was added to the

balance in hand, which now stands at £348,996. The
table of results since the commencement, attached to

the report, shows that 5,971.075 tons has been milled

and 4,115.137 fine ounces recovered, being at the rate

of 13'78 dwt. per ton. During the first year, 1888.

the yield per ton was 59 dwt., the next year it was
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the rateof 15%. The tonnage milled during tin- yeai

was 173,900 less than in I'll Owing to thi

tion of the north section, the north mill was stO|

in January 1912. Scarcity of labour interfered with

mining and development. During the vear, 29,45'J ft.

of development was done, expo ill' I .110 tons of

ore averaging 6 9 dwt. The reserve on December 31

was estimated at 1,904,700 tons, averaging 6'3 dwt.

The cost was increased by the expense involved in

packing the stopes underneath the government rail

Since the close of the year under review, the

conditions have improved and the cost reduced In

March 1912, II Musson Tl. ned as manager,

and was succeeded by Paul Selby. During the lal

leave of absence, Edgar Pam has been in charge

City Deep.—This compaiv.
,
belonging to the Rand

Mines group, owns a property in the central Rand, be

low the City & Suburban, Meyer & Charlton, Wol-

buter, and New '...ch. Though the company was

nred in 1899, it was only in (90S, when the pro-

perties of a number of other companies were absorbed

and consolidated, that active development was com-
menced. A plant containing 200 stamps and 9 tube-

mills was built, and two shaftssunk. Milling started

10, but underground development was not suffi-

ciently advanced to make it possible to supply ore for

the capacity of the mill, 65,000 tons per month. The
report for 1912 shows that though the output has been

itly increased, it is still 33% less than the calcu-

lated maximum, owing largely to the short supply of

native labour. During the year, 487.565 tons of ore

was raised, and 81 .228 tons taken from the dumps, and

after the rejection of 15% waste, 479,630 tons was

sent to the mill, in which 120 out of the 200 si

were running. The assay-value of the ore fed to the

mill was 35s. 9d. The stamp duty was 13 G tons per

day. The yield by amalgamation w a .
and

by cyanide 70,256 oz., a total of 203,019 oz, worth

£852,039, or 35s. 6d. per ton. The working cost was

£569,621, or 23s 9d. per ton, leaving a working pro-

fit of £282,418, or lis. 9d. per ton. Out of the profit,

the first dividend distributed by the company absorbed
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£156,250, being at the rate of 12$',!,,. In addition,

£23,928 was spent on capital account, £26,870 paid as

profits tax, and the remainder carried forward. The
ore reserve on December 31 was calculated at 2,123,650

tons, averaging 8'7 dwt., or 36s. 6d. per ton. This is

practically all in the Main Reef Leader. Develop-

ments during the year have been highly gratifying.

The cost per ton is high, but is explained by the fact

that the mine is not yet being worked on the scale

calculated, and also because the figure, 3s. 9d., for de-

velopment redemption is exceptional. Only the labour

question prevents the output and profit being as good
as they should be.

Village Deep.—This company belongs to the Rand
Mines group, and owns a deep level property in the

central part of the Hand. The report for 1912 shows
that by raising the minimum for the gold content per

ton of ore mined, and by narrowing thestoping width

on the Main Reef Leader, the average yield per ton

milled has been increased by 3s. 4d., to 29s. lOd. At

the same time the cost increased by Is. 4d. per ton,

leaving a net increase in profit of 2s. per ton. The
amount of ore raised was 698,124 tons, and after the

rejection of 14% waste, 596,900 tons was sent to the

mill, as compared with 569,500 tons during 1911. The
average content of the mill ore was 30s. 8d. The
vield by amalgamation was 149,336 oz. and bv cyanide

62,773 oz , a total of 212,109 oz., worth £889,246, or

29s. lOd. per ton. The working cost was £594.436,

or 19s. lid. per ton, leaving a working profit of

£294,809, or 9s. lid. per ton. Out of the profit,

£42,427 was spent on capital account, chiefly for plant

and shaft equipment ; £25,101 was paid as profits tax,

and £185,617 distributed as dividend, being at the rate

of 17j%. The ore reserve was estimated on December
31 a* 2,235,300 tons, averaging 6 9 dwt., or 29s. per ton.

H. Stuart Martin is consulting engineer, and J. White-

house manager.
Modderfontein B.—This company was formed by

the Rand Mines group in 1908 to acquire a gold-min-

ing property in the far east Rand, being an easterly ex-

tension of the New Modder property . There is no out-

crop, as the Witwatersrand series is buried beneath

more recent deposits. The dip of the ' reef ' is not

more than 14°. Development has been done by coal-

mining methods, and mechanical haulage has been

adopted, thus greatly decreasing the number of natives

required. The ' reef ' is from 7 to 12 in. thick and
assays from li to 2 oz. The stoping width is 50 inches.

Milling with 80 stamps and 5 tube-mills commenced in

September 1911. The report now published covers

the year 1912, and the year's work was notable for the

earning of the first dividend. The tonnage raised from
the mine was 437,306 tons, and after the removal of

11 ",
, waste, 3S8, 570 tons averaging 39s. 2d. per ton was

sent to the mill. The yield by amalgamation and cyanide

was 172,838 oz., worth £725,219, being a recovery of

37s 4d. per ton milled. The working cost was £343,066
or 17s. 8d. per ton, and the working profit £382,153 or

19s. 8d. per ton. The cost was steadily reduced
throughout the year, and during the last quarter was
16s. 5d. per ton milled. Out of the profit, £71,060
was used for paying the excess cost of development
and equipment over the sum provided out of capital,

£38,958 was paid as profits tax, £140,000 was distri-

buted among shareholders, being at the rate of 20%,
and £123,434 carried forward. The ore reserve on
December 31 was estimated at 2,594,000 tons, averag-

ing 7'2 dwt. or 30s. 3d. per ton. Judging by claim-

area, the ultimate resources may be guessed at 8 or

10 times as much. Sorting is done underground, and
the waste used for rock-walling. This practice ex-

plains the fact that the assay-value of the ore raised,

and before sorting above ground, is higher than the

average of the mine.

Rose Deep.—This company belongs to the Rand
Mines group and owns a property in the middle east

Rand, on the dip of the Primrose, May, and Gle.i-

cairn. In 1909 the adjoining Glen Deep was ab-

sorbed, and the two properties worked as one. The
combined plants contain 300 stamps and 7 tube-milU.

During 1910 serious trouble was experienced owing to

caving in the upper levels, and the hoisting shaft was
rendered unsafe. Subsequently labour shortage in-

terfered with operations. The report for 1912 shows
that all these troubles have been overcome, the out-

put has increased, and the cost decreased. The
amount of ore raised from the mine was 922,844 tons,

and after the rejection of 15% waste, 782,200 tons,

averaging 29s. 9d. per ton, was sent to the stamps.

The recovery by amalgamation was 178,509 oz , and

by cyanide 90,101 oz., a total of 268,610 oz.. worth

£1,128,127, or 28s lOd. per ton. The working cost

was £681,303, or 17s. 5d. per ton, leaving a profit of

£446, S23, or lis. 5d. per ton. Out of this, £36,535
was appropriated to capital expenditure, £36,465 was
paid as profits tax, and £315,000 was distributed as

dividend, being at the rate of 45%. As compared
with 1911, the yield per ton was lid. higher, the cost

per ton 6d. lower, and the dividend £35,000 more.

The ore reserve on December 31 was estimated at

3,695,100 tons, averaging 61 dwt., or 25s. 7d. per

ton B. Madew, the consulting engineer, reports that

the mine is in excellent condition and the prospects

bright.

Bantjes Consolidated.—This company, belonging

to the Rand Mines group, owns a property on the out-

crop of the middle west Rand. Some milling was done
in 1888. but the results were discouraging, and it was
only in 1908 that systematic development was under-

taken. A mill containing 100 stamps and 3 tube mills

started operations in the latter half of 1910 ; and the

first dividend was earned in 1912. The report for 1912

shows that 327,710 tons of ore was raised, and after

the rejection of 12$% waste, 286,553 tons averaging

30s. 8d. per ton was sent to the mill. The yield by
amalgamation and cyanide was 101.076 oz., worth

£423,021, or 29s. 6d. per ton. This figure is 2s. per

ton higher than in 1911, the reason being that no dump
ore was treated in 1912. The working cost was
£345,275 or 24s. Id. per ton, leaving a working profit

of £77,746 or 5s. 5d. per ton. Out of the profit,

£6899 was paid as profits tax, and £56,509 distributed

as dividend, being at the rate of llj%. The ore re-

serve on December 31 stood at 840,800 tons averaging

7 dwt., and there are also large blocks of ground of

debateable profitableness. Development during the

past year has been centred on shaft-sinking and other

preliminary work required for an energetic develop-

ment campaign, so that the reserve was not maintained.

During the present year and 1914 the expectations are

that the reserve will be greatly increased. The largest

proportion of the ore comes from the South Reef.

New Kleinfontein.—This company belongs to the

Anglo-French group, and was formed in 1893 to ac-

quire an outcrop property in the far east Rand.
Edward J. Way is the consulting engineer, and R. M.
Torin is manager. For some years Mr. Way stood

out against the tube-mill, but installed 4 in May 1912.

At that time it was desired to increase the milling

capacity, and as there was no suitable accommodation
on the site for additional stamps, the tube-mills were
adopted. In the report for 1912, Mr. Way states that

the cost of treatment has not been decreased, nor has
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I treated 286,600 I

' red by amalgamation and
< yaniding, being 23s. 3d. per ton milled I he work-

OSt was £279,449, or 19s. 6d. per ton. Ii a

profit of £54,427, or 3s 9d per ton. The tonnage
treated, and the profit, were rather less than in 1911,

chiefly on account of the shortage of laboui I lut of

the profit, £33,660 was devoted to capital expenditure

on shaft-sinking and plant The ore n isei < bas been
maintained, and on December 31 stood at 647,000

tons, averaging 6 1 dwt. The company has an ac-

cumulated balance of profit amounting to /123.51s,

which is being kept in hand to provide for the neces-

sary expenditure on development south of the Simmer
dike.

Namaqua Copper.—This company was formed in

1887 to acquire copper mines at Concordia, Little

Namaqualand, in the west of the Cape Province, not

far from Ookiep. the property of the Cape Copper I • i

pt during two short periods, 18''
I to 1894, and

and 1909, dividends have been paid. On the

main reef
Leader

'«0>-l--. level <,' IS" Cross Cut.

£*sf Shs"
- -v

ySBTICAL SECTION OF KSUJHT CENTBAL, THROUGH Wo. i 8BAFT.

£121.250 was distributed as dividend, being at the rate

of 12*°,,. The item of interest relates to the loan of

£l74ib00 obtained from the bank in 1910 for the pur-

pose of developing the new Orient ground on the New
Modder border. Attempts have been made to liqui-

date this debt by an issue of shares or debentures, but

without avail, so the board has decided to set aside a

larger proportion of profit and so extinguish the debt

witbin a few years. Thus the dividend for 1912 was

fixed at 12*% instead of 15% as originally intended.

Owing to the disappearance of the Main Reef Leader

and the Upper Main Reef in the western part, it has

been necessary to reduce the forecast of the ultimate

life of the mine. In the eastern section, the presence

latter occasion, the low price of copper reduced the

profits, and it was then decided to increase the tenor

of the ore and use only one of the blast-furnaces.

Tins altered policy proved to be successful. The re-

port for the year 1912 shows that at the Tweefontein

42,841 tons was raised. Of this, 37,877 tons

was sent to the smelter, 458 tons to the leaching floors,

2620 tons to the low-grade dump, and the remainder

discarded. At the smelter, 36,818 tons was treated,

yielding 4482 tons of matte containing 2439 tons of

copper, and 120 tons of precipitate was produced con-

taining 86 tons of copper. These products were

shipped to South Wales to be treated by the Cape
Copper Co. The developments during the year con-
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tinued to expose ore, and the reserve on December 31

was estimated at 99,598 tons, averaging 6J% copper.

Work was done at the Wheal Julia mine also, and

some oxidized ore was sent to the leaching floors.

Many improvements have recently been introduced.

Briquetting plant for fine ore, and sorting plant have

been erected. Diesel oil-engines have been substituted

for steam-plant, with asubstantial saving in cost. The
Elmore concentrator, originally erected at an outlying

mine, has been removed to a site convenient to the

smelter. The accounts for the year show an income of

£173,601 from the sale of products, and a net profit of

£78,264, out of which £70,748 has been distributed as

dividend, being at the rate of 37A per cent.

Globe & Phoenix.—The report for 1912 of this com-

pany, owning the premier gold mine of Rhodesia, con-

tains much more information than has characterized

tons of the same grade a year before, so that a sub-

stantial amount of this reserve has been raised during

the year, without any new supply having been dis-

covered. The amount of ore sent to the mill was

72,923 tons, and the yield was 117,307 oz., worth

£495,758. The yield per ton was £6. 12s. The
working cost was £129,863, or 35s. 7d., leaving a

working profit of £351,634, or £4. 16s. 5d. per ton.

Out of this profit, £17,889 was allowed for deprecia-

tion, and £15,415 was paid as income tax. The
directors' extra remuneration was £15,000, and £3516
was spent on London administration. The sharehold-

ers received £280,000, being at the rate of 140%, and

£76,312 was transferred to reserve.

Hollinger Gold.—The second annual report of this

Canadian company, operating at Porcupine, shows
that milling and cyaniding was started in June 1912.

" ^Z.\v^Approfimgfeii South Initrsrc'icn bttnttn Petf and Qikt *A*^',- •'-'-'-4."'.""

PLAN OF KNIGHT CENTRAL WOUKISOS.

the previous reports issued during the 18 years' exist-

ence of the company. No doubt the improvement is

due to the recent agitation chronicled in our editorial

columns. The report begins by referring to the adverse

circumstances due to the drought and shortage of

labour, and also to the necessity of replacing the tim-

bers in the main incline shaft. The developments
during the year on the 19th level have shown an im-

provement, but on the other hand, no very rich ore

has been disclosed, as the rich shoot has been lost in

broken ground. On the whole the developments justi-

fied the commencement of the new vertical shaft in

June of last year. This is expected to intersect the

lode at the 23rd level at a vertical depth of 2300 ft.

The reserve at December 31 was calculated at 170,945

tons, averaging 33'8 dwt. per ton, as compared with

179,427 tons, averaging 35'6 dwt. six months before,

and 173,613 tons, averaging 37 dwt., on December 31,

1911. The very rich ore stood at 23,503 tons, aver-

aging 5 oz. 16 dwt. per ton, as compared with 31,870

From then to the end of the year, 36,446 tons from the

mine and 8749 tons from the dump, a total of 45,195

tons, was milled, yielding gold worth 1933,682, or

$21' 44 per ton. Some of the dump-ore treated during

the first few weeks, while the mill was running experi-

mentally, was of lower than average grade, and also

toward the end of the year during the strike of the

miners less ore and of lower grade was treated. The
net profit was $600,664, out of which $270,000 has

been paid as dividend, $106,222 written off plant, and

$102,639 written off development account, leaving a

balance of $101,801 carried forward. The manager,

P. A Robbins, estimates the reserve at 644,540 tons,

averaging $18 per ton. Of this, about one-third is in

No. 1 vein, another third in No. 2 vein, with important

amounts in Nos. 3, 4, and 37, and the remainder in

numerous other veins not fully developed. Modifica-

tions were made in metallurgical treatment by substi-

tuting cyanide for mercury in the pans used for grind-

ing concentrate ; and altering the system in the agita-
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Balaghat Gold. This company belongs to the

group in the Kolar district of In ' John

Xayloi The mine is the most northerly, and

has been the least successful of any thi being

worked. Operations were started in 1886, ami three

reconstructions were necessary before prohts were

made. Dividends aggregating £227,800 were paid

from 1900 to 1907, but since the latter date, both the

content and the amount of ore have fallen. Daring

the past (our years the mill has been working at about

two-thirds capacity, the yearly toni :ibout

42,000; the yield per ton has been about fos., only

half what il '05. The report for 1912 shows

that 42.435 tons of ore was sent to the mill, yii

gold worth £66.412. The working cost, including

royalty, was £64,780, and £4053 was allowed for de-

preciation The adverse balance at the beginning of

the year was £11,036. and at the end of the year

£11,603. Developments during the year have yielded

some high-grade ore on the western lode, but nothing

has been found on the main lode. The reserve on

December 31 was 24,725 tons, a figure practically

identical with that of the year befmr II MA
Cooke, the superintendent, continues to be hopeful for

future discoveries, and he reports that the high grade

of some of the ore in the western lode will make it

possible to combine with it some of the other ore that

was previously on the boundary line of proBtableness.

The company has reserve capital in hand, so that no

pause will be necessary in development work.

Ooregum Gold.—This company owns one of the

John Tavlor & Sons group of gold mines in the Kolar

district of India, and has been producing since 1888.

The grade of the ore has never been so high as at the

Mysore mine, and on more than one occasion consider-

able anxiety has been felt as to future developments.

Nevertheless dividends have always been paid Dur-

ing the year 1912. much of the development work was

disappointing, but toward the latter part of the time

ore of better quality was disclosed, so that at Decem-

ber 31 the reserve stood at practically the same figure

as on January 1, the amount being estimated at

186,393 tons. The report of R H. P. Bullen, the

superintendent, refers to discoveries at the 4610 ft.

level of ore of higher grade. At one place such ore

has been found below 1000 ft. of barren ground.

During 1912, the ore raised was 145,558 tons, and the

yield 82,212 oz., worth £347,943. being a recovery of

11 J dwt., or 47s. lOd. per ton. The working cost was

£177.963, or 24s. 5d. per ton. In addition, £6447 was

spent on plant, £6193 on the Manighatta option,

£8000 paid for ground on the dip, £8564 as income

tax, < 5000 written i ifl for depri

i 1,231,

ind

the dividen 085,069. Thi lime

,
,l.uu ' he Manigl

property, 16 miles to the not th, oi ipany
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53,990 in was raised and sent to the mill,

where 6896 oz. gold was recovered by amalgamation,
: ,.i , by cya idii 60 oz. in concentrate,

makinga total yield ol 17 LI! oz.. wor.tb. £72,485, or

6j dwt per ton. The working expenditure was

lition to which £2240 was paid a

and £2551 allowed for depreciation. The develop-

ment during the year has given satisfactory re

The future of the mine depends largely on the nature

of the lodes in depth. At present the two lodes con-

stitute the two sides of a ' trough,' and how this will

behave at depth is the cause of some speculation. The
reserve on December 31 was 208.597 tons. The new

plant containing 4 tube-millsand Moore filters has been

erected. James Negus i-. the superintendent.

Gibraltar Consolidated Gold. -This company
formed by John Tavlor & Sons in 1895, to acquire a

gold mine in the Adelong district of New South Wales.

Milling commenced in 1897, but after the payment of

a dividend in 1898, reconstruction for the purpose of

providing new capital was necessary in 1900. I

suits since then have been unsatisfactory. The report

for 1912 shows that developments during the year have

been more encouraging, for between the 600 and 900-

ft. levels a fair amount of profitable ore was disci

Owing to shortness of funds, it has not been po

to adopt a vigorous policy of development, but the

directors have under consideration a scheme for ex-

panding operations, should the recent improvement

continue. During the year, 6040 tons of ore was

milled, and 5540 tons of sand and slime cyanided, for

a yield worth £25.127, or about 1 oz. per ton A pro-

fit of £6035 was made, which went to partly expunge

the adverse balance of £8888 with which the year

commenced.
Amalgamated Zinc (De Bavay'*).—This company

works the De Bavay flotation process at Broken Mill,

and treats the zinc tailing produced at the No Eh,

South, and Block 10 mines. The report for the six

months ended December 31 shows that 278.634 tons

of material was treated, and that the production was

76,517 tons of zinc concentrate averaging 491% zinc,

lead, and 8'8 oz. silver, and 1061 tons of lead

concentrate averaging 52 3% lead, 17'7% zinc, and 35

oz. silver. The working profit, estimating zinc at £22

per ton, was £84,757. To this is added the extra

profit from previous periods on the final settlements,

£70,537, making a total profit of £155,295. The sum
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of £62,500 was distributed as dividend, being 12.VV, on

the capital £500,000, £26,009 was written off, £25.000
placed to equalization reserve fund, £5000 placed to

reserve for depreciation, and £33, 400 added to the

balance in hand. Altogether £325,000 has been dis-

tributed as dividends since the formation of the com-
pany three years ago, and various reserve funds amount
to £164,000.
North Broken Hill.—The report issued by this com-

pany covers the 5 months ended November 30 last,

on which date the company was re-organized with

£600,000 capital instead of £200,000, the alteration be-

ing made solely to bring the nominal value of the

shares more nearly equal to the market value. The
mine is one of the two in the district that has a long

North Coolgardie district of West Australia. Bewick,
Moreing & Co. are the general managers. The best

results were obtained in the years 1903 to 1905. The
report now issued covers the year ended December 31

last, and shows that the ore reserve has been increased

and stands at 3
:

i years' supply, the average grade be-

ing much the same as the year previous. During the

year, 155,603 tons of ore was raised and sent to the

mill, where 24,867 oz. was recovered by amalgama-
tion, 6041 oz. by cyaniding sand, 20,514 oz. bycyanid-
ing slime, and 4862 oz. in concentrate. In addition,

969 oz. was obtained by the treatment of accumulated
slime, 7S4 oz. from cyanide slag, and 338 oz. from
old amalgamation plates, making a total of 58,376 oz.

The income was £263,670, and £3100 was received as

Scale in Feet

7 8 9 10 II
||

12 13 IS 16 17 18 19 20 21

NORTH BROKEN HILL, LONGITUDINAL SECTION.

life before it. During the period under review, 125,738

tons of ore was raised, chiefly from the 950, 1100, and
1250-ft. levels, averaging 1581% lead, 13 35% zinc,

and 7'18 oz. silver. The yield of lead concentrate was
21,781 tons, averaging 69% lead, 6'89% zinc, and
22' 19 oz. silver. Other products were 58,178 tons of

zinc tailing, averaging 3'79% lead, IS 36% zinc, and
3'87 oz. silver, which was delivered for treatment to

the Amalgamated Zinc (DeBavay's) ; and 11,441 tons

of slime, averaging 147% lead, 15'9% zinc, and 9J oz.

silver, some sold and some stored for future treat-

ment. The main shaft has been sunk to 1450 ft. and
a level is being opened at 1400 ft. The ore reserve is

calculated at 2,186,000 tons. The accounts show an
income from the sale of lead concentrate, zinc tailing,

and slime of £284,104, and the working profit was
£172,334 ;

management absorbed £3031, and £17,199
was allowed for depreciation. The shareholders re-

ceived £160,000 as dividend.

Sons of Gwalia.—This company was formed in

1898 to acquire a gold mine at Mount Leonora, in the

interest, etc. The net profit, after taxes were paid

and depreciation allowed, was £59,493, and £23,473
undivided profit was brought forward from the pre-

vious year. The shareholders received £69,062, be-

ing at the rate of 21J%. Adjoining property has re-

cently been purchased, and additional ground is under
option.

Great Boulder Perseverance.—It is pleasant to be
able to record that this company, working one of the

Kalgoorlie gold mines, has been able to return to the

list of dividend payers. It will be remembered that in

the boom days of West Australia, the company made
large profits from bonanza ore. On the exhaustion of

the rich shoots in 1904, attention was turned to the ex-

tensive bodies of comparatively low-grade ore. I )ivi-

dends. on a much smaller scale, were continued until

1909. when the surface plant was seriously dam
by fire. Subsequent to the rebuilding of the mill, the

content of the ore raised decreased to such an extent

thai it was found desirable not to distribute any profit

for 1911. Thereportfor 1912 shows that 234,636 tons
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Ivanhoe Gold Corporation. The report of this

company, operating at Kalgo trlie, West Australia, for

the year 1912 shows that developments at depth

been distinctly disappointing. The ore-shoot on the

J4J0-ft level is only 200 ft. long, and consists of low-

grade though still profitable ore, while on the 2570-ft.

level the lode so far exposed contains no profitable

ore. The consulting 'ick, Moreii

ind the manager. K B Nicolson, are of opinion

that conditions may improve at greatet depth, and

cross-cutting to the lode on the 2720-ft. level is now in

hand. The ore reserve has not been increased during

the year by the discovery of ore. though the total has

been maintained owing to the fact that in several parts

of the mine the orebodies have proved to be wider

than anticipated. During the year, 237,266 tons of

ore was sent to the 100-stamp mill. Hold worth

£l 17.271 was won by amalgamation, £104.453 by

roasting and cyaniding concentrate, £66,646 by cv ai tid-

ing sand, and £180,743 by cyaniding slime. The
yield was worth £471.483. being a recovery of 89

and the balance of profit was £196,167. The share-

holders received £190.000. being at the rate of 19%,
as compared with £'220.000 the year before. The most

prosperous year 1, when gold worth £555.635

was extracted from 149,131 tons of ore. and £225,000

distributed as dividend, and during the following 6

years the yield was slightly less and the profit slightly

greater. During 1912, the yield per ton was 39s. 6d.,

a drop of Is. 3d. as compared with 1911, and at the

same time the working cost per ton was increased by

Is 5d. to 22s. Id , owing chiefly to the greater ex-

penditure on timbering. The ore reserve on Decem-
ber 31 was calculated by Mr Nicolson at 1,080.850

tons, averaging 40s. 7d per ton. a decrease of 7571

tons in tonnage and of 3s. per ton in assay-value.

This is sufficient to last for 4 years. The total divi-

dends distributed to date have been £3,100,000, and

£864,092 has been written off expenditure on plant and

developments out of profits The total yield has been

worth £7,039,325, obtained from 2,522,852 tons of ore.

Waihi Gold.—The report for 1912 of this company,

the premier gold producer of New Zealand, reflects

the effect of the strike and of the impoverishment of

the lower levels. .Reference has been made to the

latter many times in this magazine during the last two

years. The strike lasted from May 13 to October 2,

1912, during which time the mine and mills were

closed. During the period of working, 147. S28 short

dry tons was treated, and the production was 58,540

oz'. gold and 427,078 oz. silver, selling for £278,438.

In addition, bullion worth £54,347 was recovered at a
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TRADE NOTES
.Uusc of the trade publications mentioned in this

nn arc available for distribution and the

manager of The Mining Magazine will be

pleased to secure copies for persons interested.

Chalmers & Williams an lusive licen ei

and manufacturers of the '
l

' onveyor,' a

thai promises tohavewide application.

W. Hasendahl, formerly Mana retary foi

the British Humboldt Engineering Co., is nov

ant to II I Keen, I uropean manager for the Alhs-

Chalmers Manufacturing Co.

The Sullivan Machinery Co.'s Catalogue No 11(1

ism Spanish, and gives particulars concerning dia

mond-drills, rock-drills, and compressors. Useful

ersion tables are included in the 68 pages of well

printed and well arranged matter.

Arthur R. Brown should be credited with the manu-

facture of the new 10 cu. ft. dredge now in operation

• 'erak, Federated Malay States, for the Malayan

i
-

i iredging Co , Ltd. F W Payne&Co dei i

and erected the dredge, which is digging to fifty feet.

N. Guthridge, Ltd. have issued a bulletin describing

the Card Concentraior, which goes into minute di

of construction and operation. The table is in opera-

tion at the Cornwall Tailings Co., near Redruth, Corn-

wall. Tin dressing is now being given so much atten-

tion that the excellent qualities of this particular

concentrator are well investigated.

The Coventry Chain Co.'s catalogue gives much

material for reflection Theaccuracy required thi

the various stages of manufacture is an essential ti

perfect results necessary in a chain-drive We are in-

formed that in a 5-ft. chain of the roller type there are

601 pieces, some of them requiring as many as nine

operations to complete. It would be well for engi-

neers designing new equipment to consider the claims

made for transmitting power by chain-drive.

Fraser & Chalmers' new catalogue on Drei

rightly states in the preface that there lias been a

development in this type of machine. The chapter on

Dredge Design brings forth many arguments in favour

of the close-connected type of bucket-line as against

the open-link type, and favours the spud' rather than

the headline. Recognition is, however, given to ad-

vantages to be derived from using the open-link type

where large boulders or sunken trees are likely to be

encountered. The catalogue throughout shows an in-

timate knowledge of dredge design, and, what is more,

the operation.
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The HAYWARD
DRAG-LINE SCRAPER BUCKET
C Digs at any angle, everything from the lightest

loam to decomposed rock.

CL Digs under water as well as above. An in-

valuable tool for handling gold bearing gravel.

CL All special duty parts of manganese steel and
replaceable Minimum strain on
operating machinery.

The HAYWARD COMPANY
Specialists in

DIGGING MACHINERY
Orange Peel Clam Shell

Drag-Line Scraper Buckets

50 CHURCH ST., NEW YORK, U.S.A.

CThe many excelling mechanical

principles embodied in this

bucket are fully explained in

"Pamphlet No. 593
Write for it.

?% The "Toledo" Brands
REGISTERED TRADE MARK-

of Octagon, Hexagon, Round
and Cruciform

MINING DRILL STEEL
SOLID OR HOLLOW-ARE LARGELY USED IN THE PRINCIPAL

MINING CENTRES OF THE WORLD.

UNIFORM QUALITY TOUGH. EASY TO FORGE & TEMPER.

'TOREADOR ^SUPRA5

HIGH SPEED TOOL STEEL
H.S. TWIST DRILLS. MILLING CUTTERS are KNOWN for their UNIFORM EXCELLENCE.

^- Jno. Hy. Andrew & Co., Ltd. ^™
Sheffield TOLEDO STEEL WORKS, Sheffield, Eng. a.b.c.

LONDON OFFICES: 118 CANNON STREET. E.C.. AND 17 VICTORIA STREET. S.W.
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MOUNT BOPPY GOLD MINING CO., LTD.

Tlll ; meeting was held

I H. at the Cannon Street Hotel, !

oldsmid (thi

1 that the i the Mount
id been marked by almost unvarying

ild hardly expect that this result

would continue without any interruption, however
orary. This interruption had undoubtedly b<

I during the year un .1 lut In-

wanted them to I hail been the result,

not of any serious in in the mine, not

through any lack of activity in the work, but solely

from causes over which no human being could have
control They hail hail to contend a lorces

ture. Work was stopped by oneof those periodi-

cal curses that Australia was subject to—drought It

lasted for several months, ami not only intei

operations generally, but actually stopped the crush-

the mills even on the diminished scale that was
possible owing to the change of system anil the erec-

tion of the new plant. Notwithstanding these draw
backs, their reserves had been but slightly reduced.

The labour troubles in I'll culminated in a sti

and the net result to thecompanv was a lai_

in the wages bill that their working for the past year

could ill afford to bear.

During the twelve months under review the battery

ran 261 days, crushing 53.990 tons of ore, from which
the total production from all sources amounted to

17.117 oz of fine gold, an average yield of 6dwt. 8 gr.

of fine gold per ton of ore. In comparison with the

previous year— 1911—there was a decrease in ore

crushed of 20,142 tons, and of gold produced of 9267
oz. of fine gold, equalling {1S.73S. There were serious

interruptions to the running of the mill, and for no less

than 27 days the mill was entirely idle. The sale of

gold realized the sum of £72,485, and adding interest

and transfer fees, the total revenue was £72,597. The
expenditure amounted to £73,610, leaving a debit bal-

ance of £1012 on the actual working of the mine. The
profit and loss account was debited with income-tax,

3 ; depreciation, £2551 ; Kedhill Extended option,

£417; and loss for the year 1912, £1012; totalling

£6225 ; leaving a sum of £5496 to the debit of profit

and loss account at December 31, 1912.

At last year's meeting the chairman stated that an

addition to the capital might become necessary, and
he expressed those views of the Board even before the

unforeseen stoppage of operations had made it im-

possible to defray the cost of the new plant out of

their resources. Much as the Board hoped to have

avoided the need for new capital, they were now
forced by circumstances to fall back upon the measures
originally rejected, namely, an increase in the capital.

Failing this, they would have to rely entirely upon the

anticipated profits for working capital, and to extin-

guish, as it was now being gradually extinguished, their

indebtedness. But this could only be effected by

ceasing to pay dividends for a considerable time. The
directors were averse to this plan, because they be-

lieved such a drastic measure would not be acceptable

to the general body of the shareholders. The Board
came with the most moderate proposal that, after
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there was in sight nearly tl supply for the

mill. In view of the serious interruption to work
during last year, this must be regarded as highly sati

factory. The cablegram just received from Mr.

i, dated the third of the month, stated :

"

mal condition returning. The new plant is gran

settling down to good work I Inderground develop-

ments continue satisfactory. The In I topi

back of the Nil 7 level proves the width of the

lode is II ft. ;
average assay is 10* dwt. per ton.

About to resume sinking winze below level No. 7.

The main water supply tank is full." Speaking gen-

erally, the stopes had continued to produce a pa

grade of ore, and in places had disclosed valuable

sections of ground,
It seemed almost superfluous to remind sharehold-

ers that the Mount Boppy mine had paid in dividends

£419,582. The Board had confidence in the future of

the property, and could recommend to the sharehold-

he need and the advantage for strengthening the

company by the issue of the fresh capital. In con-

cluding his remarks the Chairman placed on record the

regret of the Board, and of the shareholders, at the

len and premature death of their able and experi-

enced metallurgist, Mr W. D. Williamson. He
for many years in the service of the company, am
great devotion to the interests confided to him I

him a most valued servant, whose loss they greatly de-

plored. The Board had appointed as his successor,

Mr. A. Chappie, who they had every confidence would

discharge the duties of this important position in a

satisfactory manner. To Mr. Negus they owe!
warmest thanks, as they recognized in him a manager
entirely devoted to the company in his charge. He
had given repeated evidence of resourcefulness and

tact in dealing with serious and oft-times diffii ult

situations, not only in regard to the general a)

of the company, but in settling perplexing labour

troubles, to which Australian undertakings were unfor-

tunately subject.

Major-General P. D. Henderson, C.S.I. , seconded

the resolution for the adoption of the report and ac-

counts, and it was carried unanimously. The pro-

posals to create new capilal were also adopted unani-

mously.
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CONSOLIDATED MINES SELECTION CO., LTD.

THE seventeenth ordinary general meeting was

held at Winchester House, E.C., on April 15,

Mr. Walter McDermott (the chairman) presiding.

The Chairman said that the year had been marked

by the entrance of the Brakpan mine into the dividend-

paying list, with distributions of £300,000, equal to

40% on its capital. This first year's return, satisfac-

tory as it was, was not the maximum which could fairly

be expected from the existing mill, because the aver-

age number of stamps running during 1912 was 135,

while there were 160 now at work The mill was
planned and built for 200 stamps capacity, and the last

40 were now on order. But it was not the intention

to immediately equip the whole mill in proportion to

this addition of stamps ; they were for the present

partly to take the place of extra tube-mills to insure

6ner grinding, and partly to equalize certain irregular-

ities in power-supply and ore-supply affecting the

monthly capacity of the mill. Late experience on the

Rand tended to the belief that some of the grinding

work, which had been crowded more and more on to

tube-mills, could be more economically performed by

carrying the crushing by stamps a little further. The
mine had opened wonderfully well. The reef, as far

as now opened, averaged wider than was expected ;
it

was somewhat richer than the early hopes of average

value, and it had exhibited a tendency to a fairly well-

marked separation of profitable from unprofitable

areas, which was of very great advantage for cheap

and safe working of the mine. There were good

grounds for anticipating some reduction in the work-

ing costs, which were about 17s. 4d. last year. The
Transvaal Coal Trust, in which they owned many
shares, was the largest shareholder in Springs mines,

and still held 253,500 shares in Brakpan, so that their

interest in those two mines was an important one in-

directly, as well as directly. They were, therefore,

able to look forward to dividends from the Transvaal

Coal Trust earned by its gold shares, as well as by its

regular trade in coal.

They would find reference in the directors' report to

certain investments which had remained stationary, or

had depreciated, or had involved actual loss, as, for

instance, the West African venture and their interests

in quicksilver mines in Asia Minor, full provision for

which, however, was made in previous accounts.

They were intending to undertake the actual de-

velopment of the Springs mine, where the reef had
lately been struck in one of the two shafts. The first

assays of the reef were encouraging ; but, quite irre-

spective of immediate assays in either shaft, they felt

it necessary and desirable to raise more money for de-

velopments, after all that had been spent in getting

shafts down. With their present good prospects of

regular income, they might play the safer game of

sitting on their various interests, instead of devoting

themselves again to developing other dividend-payers,

but they had more reason for hope in regard to the

Far Eastern Rand than when they first entered that

part of the field ; they had the position, the experience,

and the organization for continuing their active Afri-

can policy, and their engineers advised them to pro-

ceed. They were not intoxicated bv the success of

Brakpan, and fully recognized the risk connected with

such mining development, but it was exactly the kind

of risk it was their business to undertake. For Springs
Mines, Ltd., there would be an issue of £315,000 6%
debentures, with which would be issued certificates for

options on an equivalent number of shares at par for

three years. The sum to be raised by this issue would
provide for the energetic and thorough development
of a very large section of the Springs area. The de-

bentures would be offered to shareholders in the

Springs and Transvaal Coal Trust companies, and the

whole issue had been underwritten.

Their financial position was very satisfactory. They
had cash assets in excess of liabilities of about
£225,000. The cash was not idle, of course, but was
made to work for fair interest. The debenture debt

was reduced to £116,000. In the balance-sheet the

shareholdings were taken at cost, or market price if

less, and at the end of the year showed a substantial

appreciation at market quotations. To carry this

statement a little further, and at the same time to an-

ticipate a question similar to one asked by a sharehold-

er last year, he would say that their present holdings

in Brakpan and Transvaal Coal Trust alone, if taken

at to-day's quotations, would be in excess of their

whole capital of £552,500 ; while the value placed on
all their African shares in the balance-sheet was only

£408,277. At the extraordinary meeting in June, 1911,

when they reduced thecapital, a shareholder expressed

the hope that the directors would not start the build-

ing-up of a big reserve fund, and ask the shareholders
to keep on waiting for dividends. They would see

from the directors' report that they had ventured to

recommend starting a reserve with £15,000, but only-

after paying a dividend of 10%. They would probably
agree that this compromise was desirable in a business

like this, where a reserve was a most useful attachment
to help withstand the sudden fluctuations in values of

holdings.

Several changes had taken place in the directorate.

In the death of Mr. J. G. Hamilton, they had had the

misfortune to lose an able managing director in South
Africa, where he was universally respected and very
popular. He occupied several public positions of re-

sponsibility in connection with the mining industry ;

and, as chairman, he managed the affairs of the Trans-
vaal Coal Trust, Brakpan, and Springs Mines. They
had appointed Mr. Honnold in his place ; and Mr.
Knecht, their former assistant-engineer, became their

consulting engineer. Mr. Lynch, who had proved the

value of his services to the Johannesburg organization,

would assist Mr. Honnold in all business matters.

Messrs. E. T. Patterson and Louis Oppenheimer had
joined the Board, and they brought valuable business

experience and connections to the service of the com-
pany. The Board was a large one, and this because
they were an Anglo-German company, and had four

directors in Germany. Their colleagues abroad were
always in close touch with business here ; they visited

them occasionally, and were consulted in all important
details of policy. In concluding, he expressed the

thanks of the Board to Mr. Honnold and his staff for

their long-continued efforts in the conduct of the tech-

nical work of the three properties thev were so largely

interested in.

"Mr. B. Kitzinger seconded the resolution for the

adoption of the report and accounts, and it was carried

unanimously.
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Is usual the report and balanci sheet havi 1 po ted 10 all

our registered shareholders, and I therefore propose 10 take them

In going through the balance sheet you will find the capital

account and the depreciation reserve account the same as last

amount more than covers ihe depreciation,

which unfortunately has still to be taken into account.

The reserve account figures now as /. 140.000. or an increase of

'"40 000 which we have taken from our last year's carry-forward.
~
Creditors are £2.700.000 odd A. explained to you Ian

this item will always be considerable at the time of the closing

of our books, as the greater proportion represents the accumula-

tion of funds of the various gold mining companies, for whot

act as bankers, for their respective dividend payments at the be-

ginning of February.
The next item is the proposed dividend, and a resolution deal-

ing with same will be moved by me latei on

Then comes the remuneration of the participating directors of

^19 957 4s. 9d. : and finally, on the debit side, a carry-forward of

?72 197. Is 7d. : which is just about £5000 more than last year.
* On the credit side you will find two items of £5.087,368. 2s. 5d.

and il. 334. 362. 6s. lid.. or together £'6.421.730. 8s, 6d.. represent-

ing our holdings in shares, investments, etc . which is '.600.000

more than last year.

Debtors are £168.290. 16s. 2d., as against £384.000 last yeai

Loans amount to £860.600. 17s. 6d., or nearly half a million

more tban in the preceding
_

Bills receivable are £596.395 3s, lid., against £127.000

cash ''574.486. 18s. 2d.—almost the same as last year. In other

words our liquid assets at the end of the financial year amounted

to roughly speaking. £3.500.000.against which we owed £2.700.000.

Turning to the profit and loss account, our income from

dends. interest and commissions, &c, was £319.000. which we are

able to bring forward in its entirety to the appropriation account.

as other realised profits covered all our expenses, including a

sum of £17.000 for income tax.

Considering the unsatisfactory year we, in common with all

kindred Corporations, passed through, you will not. I trust, be

dissatisfied with the result.
_ ...

The principal field of our operations is still in South Africa,

and I would like to call your attention to the report of our Con-

sulting Engineer. ,Mr. Marriott, accompanying the directors' re

port and balance sheet, which deals concisely with the majority

of our interests. .... - .

During the year under review, the mining industry 01 Int

\\ invatersrand has. as a whole, made good all-round progress.
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fulK u it h this subject as it is of such paramount interest to the
industry in which you are so largely interested.
As you are aware, a considerable portion of the mining com-

panies on the Rand obtain all their power from the great power
stations lately erected, and it may interest you to hearth.ii the
total plant installed at the end of last year was as follow- At
Rosherville. 5 electiic generators, 6 steam compressors; at
Yereeniging. 2 electric generators; at Robinson Central Deep, 6
compressors

;
having a total rated capacity of no less than 141,000.

These generating plants have been continually at work, subject
to breakdowns—of which, unfortunately, there have been a great
many during the past year. On the whole, however, the install-
ation is a success, but even at the present moment when all the
plants are in full working order, uur mines are still short of their
full requirements, both in electrical power and air. It does not
appear likely that the full amount required, both in power and
air, will be given before the beginning of 1914, and it follows,
therefore, that some of the companies are still working with
steam compressors and a number of mills are being run on steam.

It is not my intention today to deal with the progress made by
the individual companies during the year under review, as our
consulting engineer has fully described this in his report- I must
refer, however, to one or two cases, and particularly to the Crown
mines, where the scheme of reorganization has now been com-
pleted, and where we now confidently look forward to reaping
the anticipated results. It has been an anxious work and a big
undertaking to reorganize the whole underground working with-
out disturbing for a single day the ordinary daily routine and out-
put, and the general manager deserves the highest credit for this
splendid performance.
During the past year, our Corporation, together with the Rand

Mines, Limited, guaranteed a 5% debenture issue of £1.000,000,
which. I am happy to say. proved a marked success, inasmuch as
the issue was over-subscribed by about 25 per cent.

At the City Deep, in which your Corporation is so largely inter-
ested, we have not yet, I regret to say. achieved those results which
we have every right to expect and which we must get in time.
The excuse for the non-fulfilment of these legitimate expectations
has always been shortness of labour and several unforeseen diffi-

culties in getting into full swingon a large scale. Within the last
few months considerable additions to the number of native work-
in-:! have been received, and effective steps have been taken to
remove the other drawbacks to expansion, and we are confident-
ly looking forward to better returns.

I understand that the City Deep contemplates selling a few
claims on the extreme western limit of their property, which can
be more economically worked by their neighbour— the City and
Suburban Company—owing to the presence of a dike, which
would in that case form a natural boundary. Full particulars
will no doubt at the proper time be submitted to the shareholders
of the companies concerned.
The most interesting developments of late on the Rand have

undoubtedly taken place in the far eastern section, as demon-
strated by the operations of several of the companies located in
that neighbourhood. Amongst these I should like to mention
the results achieved by the Brakpan company, which, as you
know, is so excellently managed by ourfriends, the Consolidated
Mines Selection Company, Limited; and everybody is looking
forward with considerable interest to the exploitation of the
Government areas, which are under the energetic control of
Messrs. Barnato Bros. Our Corporation is chiefly interested in
that district in the New Modderfontein Gold Mining Company,
and in the Modderfontein B. The latter company has. I am
happy to say, more than come up to our expectations from the
first day the mill began to work, and so enabled its directors to
enrol it amongst the dividend-payers of the Rand at a very early
period. The mine is splendidly laid out and reflects great credit
on its manager and consulting engineer. As to the New Modder-
fontein. I can only say that the present thoroughly satisfactory
resultsand profits show the real intrinsic value of this great mine.
In the central part of this property a circular shaft has been
sunk, which struck the reef about six months ago, giving good
assay results. This circular shaft is a new departure in Rand
practice and is designed to allow for rapidity of hoisting and in-
creased air supply to the underground workings. The Board of
this company is now actively developing this portion of the mine,
and if a large tonnage can soon be exposed and the values re-
main as satisfactory a* they now are, 1 expect the directors will
have to consider the advisability of materially increasing the
stamping power of this concern.
From newspaper reports you will have gathered that there is

some talk of an amalgamation or rather absorption of the Robin-
son Gold Mining Company by the Crown Mines. Limited. Now,
the fact of the matter is that nothing definite has, as yet. come
before the respective boards, but we have been approached by
outside parties, both here and in France, who are largely inter-
i 3ted in these Companies to consider such a proposal. I do not
at this moment know how the directors of these Companies view
such an arrangement, but I do not hesitate to say that, provided
a basis fair to both sides can be established, such an amalgama-
tion would prove satisfactory to the shareholders of both Com-

panies. The Robinson has. as you all know, a limited life, but
considering that this Company has been so important a factor in
the development of the Rand and that it has produced so far
something like £l7, 500.000 and paid out in dividends nearly
£10,000,000, it would be a satisfaction to everybody concerned if

the shareholders could be assured of a further long-lived interest
in a producing and dividend-paying mine.
Before leaving the YVitwatersrand mines. I wish to refer briefly

to the unfortunately ever-recurring subject of Miners' Phthisis.
In February last year, the Government, in conjunction with the
Johannesburg Chamber of Mines, appointed a Committee to
enquire into and report on ways and means for the prevention of
this disease. This Committee has so far issued one report,
which recommends the liberal use of water in the underground
works to allay the dust. I believe that greatly improved condi-
tions prevail in this respect since the issue of the report.

In August of last year the Miners' Phthisis Act of 1,12 came
into force. It provides for medical examination of miners and
for compensation to those men who have contracted the disease.
When applying for work underground, men have to be medically
examined and, if quite sound and healthy, can take up their work,
whilst those already suffering from the disease receive compen-
sation. Compensation is also given to the widows and children
of those miners who have died from the disease. It is to be
hoped that the combined efforts now being made to overcome
this great evil will bring about such a condition that miners'
phthisis will become a thing of the past.
To sum up, the past year's work on the Rand, in so far as our

Group of Mines is concerned, has been to a great extent the
completion and operating of the innovations introduced during
the last three years, and which I mentioned when addressing you
last year. The current year should give further proof of the
various meansadopted. by improved efficiency, reduced working
costs and increased profits—the result of the general reorgani-
sation, introduction of power plants, invention of labour-saving
devices, remodelling of underground lay-out and mechanical
transport arrangements, ventilation and improved health con-
ditions-

The whole Rand has produced up till now something like
'.3*7.000.000 and paid out in dividends more than £S8,000.000.
The attitude of the Union Government towards the Mining

Industry gives little reason for complaint. True an inclination
to place more burdens upon the industry remains and has to be
combated as far as possible. Shareholders both in Europe and
in South Africa, however, rightly complain of the withholding
from them of their legitimate right to 50% of the Bewaarplaatsen
proceeds. Large sums of money have been invested in these
Bewaarplaatsen in consequence of the legislation passed many
years ago and confirmed by the Commission appointed by the
Transvaal Government to consider and report upon this matter,
namely, that ihe proceeds of the sale of these claims should be
shared equally by the Government and the freeholders. The
action of the Government in not finally settling this question in
the only possible way, shakes the confidence of investors, and
personally I am inclined to think contributed to some extent to
the regrettable failure of the recent Union Government issue

I am also inclined to believe that the t'nion Government has
not fully realised the seriousness of the Water Supply position
on the Witwatersrand ahd has been ill-advised in refusing to
accede to the justifiable demands of the community to allow
available underground supplies in the south west portion of the
Rand to be temporarily utilised.
Turning now to some of our other interests, it is pleasant to

record that the Corporation's participation in the Diamond Syn-
dicate has again yielded a satisfactory return, and in this con-
nection I wish to state that we acquired last year a substantial
holding in the De Beers Company at a comparatively low figure.
Our interests in West Africa consist of holdings in Prestea

Block A . Fanti Consolidated Mines, Appantoo Consolidated
and the West African Mines, Limited. The development of
Prestea Block A continues satisfactory, but it is taking longer
to achieve anticipated results than we were ad\Ssed would be the
case, and expenditure has been greatly in excess of original esti-
mates. The difficulties facing the Boards of mining companies
generally on the Gold Coast and their managers on the spot are
manifold. The climate is tropical and more exacting than that
experienced in some other parts of the tropical zone. Staffs have
to be repeatedly relieved, with consequent detriment to the
steady continuance of operations. Although every effort has
been made to render conditions of life more congenial, n i-,

difficult to attract really good labourers for lengthy periods on
the Coast Native labour is inefficient and costly

; and, unfor-
tunately, Government have not so far seen their way to meet oft-
repeated complaints and are apparently not prepared to meet us
on the various questions involved in the coloured labour problem.
In fact, the action of the Government has repeatedly made
niatters worse than they naturally present themselves by the
introduction of enactments and regulations which managers
consider unnecessary and in many cases inapplicable to the work
<m hand Notwithstanding ail these drawbacks, 1 have every
confidence that Prestea Block A. will in time justify the sanguine
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I, Reyersbach, who is on the board of t>„
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preferential non-cumulative dividend, and an afterward en
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.,, enl thi profit made on the financing of the I 0., gl I

of such surplus profits, and ihe remaining ' „ at I ";

some other way. The company is under Messrs M Samuel

. s management. The railway, as the Ch; has

already stated, is nearing completion, and of course, until

that railway is through, th. works at the lake cannot even

be started How long exactly it is going to take for those

works to be erected 1 do not know-it may be b. 0. or 10

months; so lhat if some time towards the middle of nex

ihe company joins the soda producers. I think thai will

b aboul what you can reckon upon. As to the profits that are

likely to be made, it is a competitive article, and I think il would
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;
infact I

Id not do so without Ihi con ent of all my colleagues on that

Board We know lhat without some difficuly we arc nol going

to get over the com i, ition vhich exists in.the soda tradi

we should be very ill advised to disclose either our expected cost

figures or what we expect to make per ton. The only thing I can

tell you is that the consumption of soda, soda ash. and soda

crystals is constantly going up. that the field is a very greatone.

and that I do not think the portion of the trade winch we

enter and wh.ch we int. nd entering, notwithstanding the^ni

lion which we will have to face, will be denied us. but I am nol

prepaid today to say what profits we are likel) to make, because

{hi balance sheets of the Magadi Soda Company will have to tell

that. Our own interest in that^WW-™*™"}**!**"^
fully paid, is somewhere in the neighbourhood of i 150.000. I hat

.

of course is our total commitment, including uncalled amounts.

The Chairman : With regard to the high nominal value of the

24



THE MINING MAGAZINE COMPANY
MEETING

Corporation's shares to which General Barrow has alluded, I

may explain that the question of splitting has been under con-
i . ii i ation, but it has been decided not to make any change both

on account of the high cost involved and in order not to inter-

fere with free dealings on the Paris market, where shares of

large nominal value are preferred.

rhe motion was carried unanimously.
The Chairman I now beg to move ; "That a dividend be de-

clared for the year ended December 31, 1912, upon the issued

shares of the Company at the rate of 12s. per share free of In-

come Tax, and that there be deducted from such dividend the

amount of the interim dividend of 6s. per share paid on August
9. 1912, on account thereof, and that such dividend be payable to

all shareholders registered on the Transfer Books on April 26,

1913, and to holders of Coupon No. 7 attached to Share Warrants
to bearer."
Mr. G. Rouliut : I bet; to second that.

The motion was unanimously adopted
The Chairman: I now movi "That Vicomte G. de Breteuil

(who retires by rotation) be and he is hereby re-elected a non-
participating director of the company."

Mr. Otto Beit : I will second that with pleasure.

The motion was unanimously agreed to.

The Chairman: I beg further to move: "That Mr. Max
Francke who has been appointed to a seat on the Board as from
January 1. 1913, and who also retires in accordance with the
Articles of Association, be and he is hereby re-elected a non-
participating director of the company."
Mr K Allatmi : 1 will^second that.

The motion was carried unanimously.
The Chairman : I further move : "That this meeting approves

the board's proposal to distribute the sum of £1500 by way of

bonus amongst the London and Johannesburg staffs, and the

board is hereby authorized to carry the same into effect."

Mr. Harry Mosenthal seconded, and the motion was unani-

mously adopted.
Mr. Pakeman then proposed and Mr. John Forbes seconded

the reelection of the retiring auditors, Messrs. Cooper Brothers
& Co., at the same remuneration as before, and this resolution

was unanimously adopted.
The Chairman : Gentlemen, that finishes the business, and I

thank you for your attendance.
Mr. Mosenthal : There is one other item for us to deal with as

shareholders, and that is to pass a very cordial vote of thanks to

the chairman and his colleagues. Before I move this may I be
permitted, as psrhaps the oldest friend and schoolfellow of the

late Sir Julius Wernher, to say how much I was touched by the

chairman's and Mr- Reyersbach's feeling remarks on the great

loss we have suffered, and to say, on behalf of myself, and, I am
quite sure, on behalf of all the shareholders, how thoroughly we
associate ourselves with the feeling of loss and sympathy which
has been expressed to the surviving relatives. Gentlemen, in life

we have to take things as they come, and we have to say, as

others have said. "The King is dead! Long live the King !

"

Sir Julius Wernher is dead, but we welcome in Mr. Eckstein a

worthy successor, and we wish him and this great company a

long and prosperous life and career. After these few remarks I

put it to you that our best thanks are due to the chairman and
the directors, and I should like to add that perhaps our special

thanks are due to those gentlemen who reside in Johannesburg
and whose services arc anyhow, in my opinion none too highly

paid and recognized. I beg to move that resolution.

Mr. W. Asch seconded, and it was carried by acclamation.

The Chairman: Mr. Mosenthal and gentlemen, on behalf of

my colleagues and myself I wish to tender you my sincere

thanks for the words you have spoken. It is always gratifying to

know one's efforts are appreciated. Duiing the past year we had

a very hard time. We had to face the loss of our chairman, and
altogether times have been very difficult. Still, we tried to do
our best and we will continue to do so in order that we may
merit the same approbation nest year.

The proceedings then terminated.

THE SAXON TIN & WOLFRAM
MINING CO., LTD.

THE statutory meeting of the Saxon Tin and Wol-
fram Mining Company, Limited, was held on

May 8, Mr. O. J. Steinhart presiding.

The Chairman said they had acquired a controlling

interest in the Gewerkschaft Zinnwald. The mines

were situated in the Saxon Erzgebirge, about thirty-

nine miles south of Dresden. Mining had been carried

on in that locality for about 400 years. It was prob-

ably one of the oldest tin mining centres of the world,

and enjoyed a remarkable record. The outstanding

features of the enterprise were the existence of large

dumps and also of a considerable quantity ol mine-
filling, which the old workers had left behind owing to

the presence of wolfram. In those days that was not

only worthless, but an encumbrance Modern methods
of electro-magnetic separation had, however, overcome
the difficulty of treating mixed tin and wolfram ores.

During the year 1911, 8878 ions of crude ore had
been treated, giving a return of 86 14 tons of concen-

trates, while during 1912, 9300 tons had been treated

for 87 tons of concentrates Surveys showed that

there were at least 200,000 tons of dump material on
the surface, and that the mine-filling amounted to from
50,000 to 100,000 tons. Extensive additions to the

crushing and concentration plant were in hand, the

directors having arranged that a mill capable of deal-

ing with 160 tons per 10-hour day should be erected.

That, with the existing mill, would be equal to 200
tons per day. The large mill should be running by
October 1 . Their extraction from dump and old mine-

filling was between 0'8 to 1%, and their working costs

were extremely low, only about 8s. per ton of crude
ore. Some of the mines in Cornwall were obtaining

a recovery equal to their own, but their costs were
from two to three times as high.

Their concentrates were costing them about £44 per

ton, and, allowing a gross value of £100 per ton. they

had a profit of, roughly, /.56 per ton, or, on a basis of

40,000 tons per annum milling capacity, a gross profit

of about £20,000 per annum Deducting standing and
other charges, they might count on a net profit of

£14,000. The tin market was favourable, while wolf-

ram was finding more extended use every year.

OOREGUM GOLD MINING
COMPANY OF INDIA. LTD.

THE ordinary general meeting of ihe company was
held on April 15 at Cannon Street Hotel, E.C.,

Mr. Malcolm Low, chairman, presiding.

The Chairman said that though t lie yield for the

year was less by 2313 oz. gold, shareholders who had
read the report would feel perfectly confident for the

future. The result of the year's work was a produc-

tion of 82.212 oz. gold, worth £347.943, from 145,558

tons of ore. The decrease in yield was not due to any
fall in the average content of the nre milled, but to

the deliberate policy of the board in reducing the

amount of ore sent to the mill during a short time

early in the year when the developments were not

equal to the accustomed extraction The profit for

the year was £154,534, out of which £120.231 was
distributed as dividend, being 40% on the preference

shares and 30% on the ordinary shares, exactly the

same as for the previous year. In addition, ^15,000
had been added to the reserve fund, which now stood

at £45,000. The maintenance of the dividend in spite

of the reduced output was due to the decrease in the

cost of operations. With regard to the future, the re-

cent developments were favourable. At every point in

depth they were in profitable ore. Their manager,
Mr. R, 11. 1'. Bullen, reported that the general pros-

pects of the mine were more promising than they had
been for many years. The shoot developed in the

southern part of Oakley's section seemed to be an en-

tirely new make of ore, the discovery of which at such

a depth, after sinking through barren ground for over

1000 ft., should be an encouragement to anyone con-

nected with reef mining in India.

The report was unanimously adopted.
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REVIEW OF MINING

Introductory.—The settlement of the

Balkan question, as far as the relations of the

great European powers are concerned, cleared

the air in financial circles about the middle of

May, whereupon the public was promptly im-

portuned with opportunities for investment.

The Chinese loan was an immediate success,

but most of the other issues had to rely on

their underwriters. Two industrial issues of

note were in connection with additional capital

required for the firms of Armstrong-Whit-

worth and Beardmore. The Royal Mail

Steam Packet Company offered shares to pro-

vide ships in readiness for the opening of the

Panama Canal, and other noteworthy issues

were the Nitrogen Products and the Chilean

Railways. Unfortunately for the market in

genera!, a large number of speculators and

members of the Stock Exchange took advan-

tage of the lifting of the war cloud to re-

arrange or liquidate their commitments, so

that instead of a boom we have had a period

of nervousness and shaky markets. Mining

shares have been depressed and quotations

have dropped persistently.

In the metal market, the event of the month

has been the drastic reduction in the price of

zinc, made by the controlling continental syn-

dicate, from £25. 10s. to £21. For some

months the attitude of consumers has been

such as to warrant some reduction, though

not to so great an extent as this. It is stated

that the severe cut has been made in order to

discourage the export of American zinc to

Europe. Naturally some consternation has

been caused among shareholders in the zinc-

producing companies. In the copper market,

views have been expressed in some quarters

new business booked is comparatively small,

as is evidenced by fall in the price of iron.

But the other large source of demand for cop-

per, the electrical industry, shows no sign of

check, especially in Germany. The price of

lead continues at a high level, and will afford

some compensation for the cut in the price of

zinc.

Transvaal.—The output of gold on the

Rand during May was 761,349 ounces, the

highest figure yet recorded. Outside districts

contributed 32,957 ounces, bringing the total

for the Transvaal to 794,306 ounces, worth

£"3,373,998. The number of native labourers

shows, as is usual at this time of the year, a

decrease, 197,644 being employed at the gold

mines on May 31, as compared with 205,424

on April 30 and 207,733 on March 31. The

position is a trifle better than on May 31 a

year ago when 193,829 were employed.

As indicated in this column last month, the

directors of the Cinderella Consolidated have

practically decided to suspend milling until

the underground conditions, as far as both

hauling and development are concerned, have

been improved. The £l shares are quoted at

6s. 3d. in Johannesburg, an indication of the

local feeling as to the immediate future. The

May results indicate a loss of £"4065.

A circular vertical shaft is to be sunk by the

Crown Mines at the western end of the pro-

perty. It is calculated to cut the ' reef ' at a

depth of 2000 ft., and it is to be connected

with the 13th, or main-haulage, level, which

extends all the way from the east to the west

boundaries. The chief object in undertaking

this work is to improve the underground ven-

tilation. The shaft is to be 18 ft. in diameter,

that the period of trade prosperity is nearing and the design will be similar to that of the

its end, and shares have suffered. In general shaft at New Modderfontein, recently corn-

engineering and shipbuilding the amount of pleted. Sinking will be commenced in July.
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City Deep has been the victim of rumours

more, tins time in connection with the

ventilation, li was alleged thai mining .mil

milling were to be suspended until impr<

ments could be made. The chairman, Mr.

K.W. Schumacher, at the shareholders' meet-

ing described such rumours as dishonest. He

stated that the new circulai shaft that is to be

sunk, for the express purpose ol improving

the ventilation, is designed to exhaust 300,000

cubic feet pei minute.

The Witwatersrand Gold Mining Co., one

of the Barnato group, owning the mine com-

monly known as Knight's in the middle west

Hand, is making an issue of shares for the

purpose of developing the deep-level part of

the property. The vertical shaft was com-

pleted last year, and at first the deposit ap-

peared disappointing. Subsequently the re-

sults were much more encouraging, and are

considered sufficiently satisfactory to warrant

the issue of 42,500 shares at £3. 10s. per

share in order to provide capital for the equip-

ment and plant.

The Consolidated Langlaagte has made an

issue of £"300,000 debentures carrying 5i%

interest in order to liquidate the debt to the

Johannesburg Consolidated, the Barnato par-

ent company. The money was advanced last

year for the development of the ground south

of the great dike and for the provision of new

metallurgical plant. The new mill contains

100 stamps, each with a duty of 20 tons per

day, together with 10 tube-mills. The com-

pany has not yet paid a dividend, but judging

by the present improved conditions, profits

should be made during the current year.

The New Kleinfontein has attracted atten-

tion in more than one way during the month.

In the first place, the shareholders' meeting

was the scene of an acrimonious discussion as

to the life of the mine. As we recently re-

corded, the variations in the results of develop-

ment have made it necessary to reduce the

estimate, and there have been many differences

,,i opinion with regard to the matti i an the

tr, hnii al taff, 1 1 was admitted thai the late

managei did not agree with Mr. E. J. Way,

the consulting engineei, and that a pi n ate re-

pi. it had been mack' by an engineei from the

I a t Rand I 'roprietary. The Chairman, Mr.

W. I >alrymple, dei lined ti i publii h repi .1 ts not

addressed directly to the board ol direct' a s.

Rumoui has it that tins pi ivate report indi-

cated 8i years instead ol the official 13 years'

estimate for the life of the mine. The secrecy

maintained by the board has created a bad

impression among shareholders. The other

incident at Kleinfontein has been a strike due

to a dispute with regard to the hours ol work-.

An additional half-hour on Saturday was added

by the management so as to bring the total

hours per week to forty eight. The dispute

has not yet been settled.

The scheme for imposing an export tax of

10 per cent, on uncut diamonds has been dis-

cussed for several weeks in South Africa, but

the general feeling in government circles is

that the time has not yet arrived for such a

course. The object was to encourage the es-

tablishment of a local diamond-cutting indus-

try. At the present time the authorities in

South Africa have not learned enough about

the business and art, and in the meantime it

is felt that any precipitate action would only

dislocate the production and sale of the raw

material. In any case the device of fostering

the industry by means of the export tax will

be abandoned for the time being.

Rhodesia.—The output of gold for April

was reported as being worth £24 1,098, so that

the record of £"257,797 during March has not

been maintained. The decrease appears to be

chiefly due to the shorter month's work at the

leading mines. The Wanderer, Lonely Reef,

and Willoughby's tributors showed slight in-

creases.

The directors of the Globe & Phoenix have

agreed to accept a reduction in their fees and

extra remuneration. During the past three
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years, the money distributed among the mem-

bers of the board in this way has averaged

,£"15,000 per year, the high figure being due to

the percentage of profit allowed by the articles

of association. The proposal now is to give

,£"400 per year to each director as fee, with an

additional £200 to the chairman ; and a maxi-

mum extra remuneration of ;£"2000 per year

divisible among the members of the board.

This will involve altogether a yearly sum of

about £"5000.

Some perturbation has been caused among

shareholders in the Falcon Mines, the com-

pany that owns the copper- gold property in

the Gwelo district, by the official statement

that Mr. A. H. Ackermann, the engineer for

the Chartered Company, has expressed doubts

as to the correctness of the assay-plans. The

control of this company recently passed from

the Rhodesia Consolidated to the Consolidated

Gold Fields, and the last estimate of the ore

reserve was 730,000 tons, averaging 5 dwt.

gold and 3% copper. The cable sent from the

mine in answer to Mr. Ackermann expresses

continued confidence in the sampling results.

But the information in connection with this in-

cident is too scanty for any judgment to be

passed.

At the annual meeting of Tanganyika Con-

cessions, Mr. Robert Williams was able to

show progress in the railway construction that

is to develop the resources of central Africa.

The development of the copper deposits pro-

gresses slowly. A second blast-furnace has

been erected, and will be at work directly the

coke supply from Rhodesia is adequate and

the dressing plant for the ore completed. Mr.

Williams was as enthusiastic as ever as to the

future, and stated that plans were in hand for

the erection of additional furnaces that would

increase the output of copper to 36,000 tons

per year. The Star of the Congo is still the

only mine from which ore is obtained, but the

Kambove and Luushia are being developed.

The scarcity of labour is causing anxiety.

West Africa.—The output of gold during

April was worth £"146,220, as compared with

£"150,060 during March, the record month.

The fall is chiefly due to the decreased output

at Ashanti, where the figures were ^"35,891,

instead of the usual ,£"40,000 ; the scarcity of

fuel caused by the strike of wood-cutters is

causing great inconvenience. Abbontiakoon

has slightly declined, whereas the output at

Prestea Block A continues to increase.

The shares in Prestea Block A have been

weak owing to the expectation that the scheme

forthereduction of thecapital from ,£"1,150,000

to /"500.000 will be recommended at the forth-

coming general meeting.

Nigeria.— Reports coming from numerous

companies indicate that washing -plants are

gradually being completed. For instance,

Mr. J. M. lies reports that three sluices out

of a contemplated eight are running at the

Top property. The Jos Tin Area Company's

dredge is in course of construction, the whole

of the component parts having been delivered.

The rainy season is now due, and the opera-

tion of companies working in the river beds

will be interrupted.

Australasia.—The lode on the 8th level

at the South Blocks mine, belonging to the

Zinc Corporation, has been proved to be 80

feet wide. Of this distance 50 feet is in ore

above the average of the mine, assaying 14"8%

lead, 10'7°o zinc, and 2'^ ounces silver. The

remainder of the ground is streaky, but the

probability is that it will all be worrh extract-

ing. The Sunny Corner mine, mentioned last

month, has been floated as a subsidiary, the

name of the company being ' Zinc No. 1.'

The long-expected lawsuit against the

Golden Horse-Shoe company for infringe-

ment of the Sulman-Teed and other patents

relating to the use of bromo-cyanogen has

been commenced at Perth. Much evidence

was taken on commission last year in this

country in connection with the case. All the

other Kalgoorlie mines have been paying
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ners of the patents. The

defendants rely on the work >>i Dr. W. II.

aland, who, by the \\.i\
, pub

lished .m excellent book on the cyanide

thatret eived too little attention elsew

\. n ding to the latest > able from Mount

Lyell, the North Lyell bas been unwatered,

and it is expected thai the output will regain

its normal proportions about the end of June.

According to cable information, resumpl

of smelting at Great Cohar was expected on

June 2, on the arrival of the necessary sup-

plies of coke. Another cable announced the

recurrence of the old creep at the southern

end of the central orebody. Much comment

is current here and in Australia on the ab-

sence of the full information expected from

big enterprises of this kind.

Labour troubles have arisen in the Clon-

curry district, Queensland, owing to the Mi-

ners' Union demanding the abolition of con-

tract work. The mine owners consider this

an impossible request. In consequence opera-

tions at the Hampden Cloncurry and the

Mount Elliott have been suspended.

The Yuanmi company reports that, owing

to unprecedented rains, the sulphide plant can-

not be completed before the end of August.

As the amount of oxidized ore is limited, the

output has been reduced in the meantime.

A rumour was circulated in Australia to the

effect that an interest in the Mount Cuthbert

copper mine had been acquired by the Mount

Elliott company. Mr.W. H. Corbould's visit

to the Mount Cuthbert apparently gave rise to

this erroneous idea. Mr. Corbould is not now

general manager of the Mount Elliott, though

he is still consulting engineer, and his visit to

Mount Cuthbert was undertaken in an entirely

separate capacity.

Malay States.—The news published by

Malay tin companies this month is uniformly

satisfactory. The Tronoh is to install a bucket-

dredge and a suction- pump dredge on one

part of the property, and the Tekka is to sub-

stitute a bui ket dredge foi the ui tion pump

dredge at its mine in the Taiping district.

I he I .ahal company : ed additional

ground in the direi tion ol the granite lulls to

the west. All thn e i ompanies have paid ex-

cellem di i ecently.

As anno d in our February issue, the

Renong Dredging Company, operating tin

el properties in the Western Siamese

si, iii i lie border i il I lui ma, bas made

a great success with the dredge erected in

1910. Additional tracts of country have been

acquired and two new dredges have been

ordered. In order to provide funds, the com-

pany has been reconstructed, and 22,107

shares offered for subscription to shareholders

it t shillings each. Out of the profits earned

during the financial year that commenced on

October 1, ^"12,267 is being paid as dividend

and ,£"13,000 alloi at< d to capital expenditure.

The estimates of the tin contents of the allu-

vium and of the cost indicate a profit of

,£"50,000 per year when all three dredges are

at work.

The Siamese Tin Syndicate, working in the

Renong district, reports that its dredge has

re-commenced work, and that the first of the

two new dredges has been dispatched from

Glasgow and is due to arrive in August.

Canada.—The Kirkland Lake district is

now the centre of attraction among prospec-

tors in Ontario. This district is near Swas-

tika and is about equidistant from Cobalt and

Porcupine. The reason for this attention is

the richness of the ore extracted from the

Foster-Tough claims. Three shipments of ore

totalling 73 tons have averaged over 21 ounces

of gold per ton.

Prospectors have also gone to Cartier.near

Sudbury, owing to reports of the discovery of

gold placers, but the information so far re-

ceived is meagre.

The Tyee Copper Company, owning the

smelter on Vancouver island, has made a con-

tract for the purchase of ore from the Ptar-
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migan mines, which have recently been ac-

quired by an English company. Mr. H. H.

Johnston has proceeded from England to

British Columbia to undertake the manage-

ment of these mines.

The results obtained at the Britannia copper

mine in British Columbia with the Minerals

Separation process are remarkably good. The

ore, which consists of chalcopyrite and pyrite,

averages 5'5% copper; the concentrate obtain-

ed contains 22%, and 0'2% is left in the tailing.

The first unit now in course of erection has a

capacity of 600 tons per day.

United States.—Our San Francisco cor-

respondent gives a timely analysis of the cost

of operations at the ' porphyry ' copper mines.

The results for 1912 show that the cost varied

from 7'69 cents per pound at Chino to 9'83

cents at Ray ; the other figures being 8'33

cents at Nevada Consolidated, 9'02 cents at

Utah Copper, and 9'58 cents at Miami. It is

thus clear that the cost is higher than origin-

ally estimated by fully one cent.

MEXICO.— Reports from New York indi-

cate that the financial houses are taking a

favourable view of the stability of the Huerta-

Diaz government. Already they have floated

in America and Europe ^6,000,000 in bonds

for the purpose of re-organizing the National

Railways, and if all goes well this will be

followed by a government loan. As regards

the condition of the country, reports are as

usual contradictory, and it is evident that there

is still much unrest in the northern states.

The shares of the Socorro Gold & Silver

Mine, Ltd., have been introduced on the Stock

Exchange. This company owns a mine near

Tegucigalpa, Honduras, that has been worked

in a small way by local owners for a long time.

Silver is the chief metal. Mr. E. Mackay

Heriot estimated the reserve at 300,000 tons

averaging 50 ounces per ton. Mr. J. E.

Breakell is the manager.

India.—The Hutti (Nizam's) mine con-

tinues to develop well in depth. At first the

results on the 2 140- ft. level were disappointing,

but the latest news is that the face of the drift

is in ore averaging 1$ ounces over a width of

5 feet. In the Kolar district the chief item of

interest is the continued excellent develop-

ments in the deep levels of the Champion Reef.

We regret to note that the Mangalore gold

mine, in the Raichor district of Hyderabad,

has proved a failure. This property was ac-

quired from the Hyderabad Deccan Company

in 1905, and a company called the Deccan

Gold Fields Development Co. was formed to

work it. The results were discouraging, and

a year ago the services of John Taylor & Sons

were engaged in the hopes that something

could be done. They were unable to find much

ore, so the company has been dissolved.

The gold mines in the Shimoga district of

Madras, owned by the New Shimoga and

Kadur Shimoga companies, are to be amalga-

mated and further capital subscribed. The

latter company is in the control of the Eastern

Syndicate, a company with strong Anglo-

Indian connections, and having as directors

Sir Richard Temple and Sir H. C. King.

Spain.—Labour troubles continue at the

Rio Tinto mine, and the shares of this com-

pany have suffered considerably owing to

French selling.

Dredging commenced at the Spanish Gold-

fields' property at the end of May, but was

shortly afterward suspended pending the rais-

ing of the water-level by means of a dam so

as to facilitate the handling of the dredge.

CORNWALL.—The tin-sand of Carnon val-

ley, one of the branches of Falmouth harbour,

has passed into the hands of the Lempriere-

Baillieu group, controlling the Cornwall Tail-

ings Company, which is re-working the Cam
Brea & Tincroft dumps, and a company has

been formed to work it, entitled the Carnon

Aalley (Cornwall) Limited. The sand is to

be raised by suction-pump and stacked for re-

treatment. The question of erecting a bucket-

dredge is also being considered.
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ed t>> note thai i opies "I the issui

. January L910, Mart h 1910,
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copies as have been specified or to do a kind-
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to search among their papers on the chance of

finding what others need.

THE FORTIETH annual dinner of the

old students of the Royal School of Mines

was held at the Cafe Monico on June 9, with

Mr. Frank Merricks in the chair. The toast

of the evening was proposed in most engaging

terms by Mr. W. H. Trewartba-James, and it

received an effective response from Mr. Mer-

ricks, who, incidentally, ridiculed the report

of the last Royal Commission on educational

affairs, especially in connection with the fur-

ther merging of the Royal School of Mines

with the University of London. Mr. E. A.

Kidsdale, an accomplished speaker, proposed

the toast of the ' Guests,' to which Mr. R.

Newton Crane, seconded by Mr. A. Chester

Beatty, made amusing replies. The final

toast—to the Chairman— w-as proposed by

Mr. T. Kirke Rose, and was received with an

enthusiasm that vented itself both in song and

cheers.

THE COPPER HANDBOOK will in

future be controlled and edited by Mr.

Walter Harvey Weed, who has purchased

the copyright .and goodwill from the executors

of the late Horace J. Stevens, the founder of

this useful book of reference. Mr. Weed is a

leading authority on ore deposits, and has

specialized on copper. He did much useful

work in this connection foi the United States

Geologi al Sui vej . His Coppei M ines of

the World' and Ins translation ol Becl

Nature of Ore Deposits' have won him re-

pute as an author, ruder his guidance the

Copper Handbook' should gam in authority

and interest.

T1IK MAY issue of the maga/me suffered

by one of those lapses of judgment from

which even the best regulated firms of printers

are not immune. In the first copies issued

from the press, page 362 did not form part of

the article on ' Cassiterite in Soil,' but was

taken from an article on China, which, by the

way, appears in the current issue. It hap

pened that these interchanged pages were both

the fourth of the respective articles, and in the

printers' shelves the pages of type carried the

heading 4.' Moreover, both articles were

concerned with eastern mining problems, and

the two pages had many points of resemblance

typographically. That is the reason for the

error, but we and our printers are aware that

a ' reason ' is not the same thing as an ' ex-

cuse.' The error was rectified as soon as dis-

covered, and the majority of the copies issued

did not contain this flaw in the make-up.

Duplicate copies of the sheet containing pages

361 and 362 were immediately issued to those

subscribers who received the imperfect copies.

In case sorfte of our readers have purchased

imperfect copies at bookstalls, we take this

opportunity of inviting them to make applica-

tion for this substituted sheet.

THE prosecuting counsel in one of the

series of proceedings against the militant

suffragettes pointed the finger of scorn at the

analytical chemist who had provided the dan-

gerous weapons of attack, and expressed his

398
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surprise that an educated man should so pros-

titute his talents as to lend aid to the cam-

paign against life and property. Probably

this was only a forensic flourish, but we take

it seriously. We would extend its application.

The world's civilization is so little advanced

that the power to wreck another nation's life

and property is the final factor in deciding be-

tween right and wrong. The Suffragettes and

their scientist erred against humanity in a

microscopic degree as compared with the

governments, who ask for death-dealing weap-

ons, and invite the highest talents in the world

to invent such things as cordite and lyddite,

armour - piercing projectiles and the guns

wherewith to throw them.

THE MINING Machinery Exhibition at

the Royal Agricultural Hall closed on

Saturday, June 7. The exhibits appealed more

directly to those interested in coal mines, but,

as we have contended before, the managers of

metal mines have much to learn from colliery

engineers in connection with the economical

production and transmission of power. Now
that depths are increasing, and wages bills

mounting, economy of power becomes more

important every day. The generation of

power has been made much cheaper by the

use of the steam-turbine, and by the utiliza-

tion of exhaust steam in the low-pressure tur-

bine. In the transmission of power, the steel

chain as a substitute for leather belting de-

serves special attention. It should prove ser-

viceable in stamp - mills and concentration

plants. We are pleased to say that the exhi-

bition proved a success in every way, and that

all our friends who visited it expressed great

satisfaction.

REPORTS by South African companies

have for some time used a term ' mill-

ing tons,' the meaning of which is not clear to

those unacquainted with local practice. We
are glad to see therefore that several of the

controlling houses have recently announced

the abandonment of this method of estimating

ore reserves. The term signified the amount

of ore that would eventually find its way to

the mill after passing through the sorting-

house, and the figure was obtained by dividing

the actual tons by a factor based on the pro-

portion of waste removed. As this factor was

purely arbitrary, and never coincided with the

results in practice, its use indicated a policy

of fictitious precision. In successive years

the percentage of waste rejected varies at all

mines and at some within wide ranges. In

the low-grade mines in the middle east Rand

sorting is comparatively ineffective and in

many cases has been abandoned, whereas the

tendency has been in the opposite direction

where the ore is in the form of a rich leader.

In future, the reserves are to be quoted in

' mining ' tons, that is the ore to be raised to

the surface.

TH E completed tin-dressing plant at Rooi-

berg, in the north of the Transvaal, has

been running for six months, and the re-

covery is stated to be 88 per cent. Our con-

temporary, the South African Mining Jour-

nal, is inclined to use this result as a stick

wherewith to belabour the Cornish recovery

of only 60 to 70 per cent. Comparisons be-

tween bare figures often afford incorrect con-

clusions. In this case it is not so much the

skill displayed in the design of the plant that

is to be credited with the high percentage of

recovery, as the nature of the ore. The aver-

age content is 150 pounds of black tin per

ton, and a large proportion of this is sufficiently

coarse to be caught in jigs. If this product

is omitted from the calculation, the loss of 20

pounds of black tin per ton of ore would loom

proportionately larger. There are several rich

mines in Bolivia where the percentage of re-

covery is equally high. It is probable that in

the early days at Cam Brea the recovery was

nearly as good ; but the outside critic looks at
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the stacks of tailing from a differenl

\ ii-w nowadays, and san astii ally refers to the

mnds "l bla k tin left in that tailing, s^

msli manager mav be e\. used it hi

mark- about that 20 pound loss at Rooiberg,

and asks whetl Id not be reduced.

IN
OUR LAS1 is in' we annoum ed that

the Mining and Scientifu Press had

ice mi New ifork, undei

the c harm- of Mr. Tli. mi. t I. Kead, V ociate

Editor. We reproduce a view of the Wool

worth building, where Mr, Read i to be found

Till GOLD MINES in central V\

have suffered unenviable notoriety this

month by having been dragged into the Mai

coni libels. These mines have afforded dis

appointing results for a century, owing to the

great variation in the width of the orebodies

and the erratic distribution of the valuable

metal. Twenty live years ago Mr. Pritchard

Morgan came home from Australia and tried,

but vainly, to teach the old country how to de-

velop its resources. From 1898 onward Mr.

Godfrey Isaacs worked hard at development,

with the result that the reserve and prospects

were sufficiently satisfactory to induce the

late William Keswick, a partner in Matheson

& Co., acting under the advice of Mr. E. T.

McCarthy, to provide ^"40,000 capital for

plant and further exploration. This sum was

secured by debentures, and was soon returned

out of profits. Unfortunately the profitable

ore eventually came to an end once more, and

for the last five or six years nothing has been

done. We need not enlarge on the Marconi

libels in general, for our readers are probably

tired of them. We would, however, say that

the bearing in the witness-box of the mining

engineers on the two sides went far to decide

the case. For the plaintiff, Mr. McCarthy,

with dignified manner, said that while he had

been connected with the St. David's Mining

Company as consulting engineer, he had never

seen anything in connection with the direction

of affairs that savoured of doubtful propriety.

On the other side, Mr. A. A. Lockwood ex-

hibited a vindictiveness against Mr. Isaacs,

and indulged in the wild language of the back

of beyond,' that together vitiated the accept-

ableness of his evidence.

Tlu Woolvorth Buildinp, New York.

on the 13th floor, comparatively near the street.

Here also are the New York headquarters of

The Muiing Magazine. The Woolworth is

the latest in skyscrapers. It is situated on

Broadway between Park Place and Barclay

Street. The height above the roadway is 790

feet and the foundations are on the solid rock

121 feet below.
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Labour Conditions on the Rand.

During the last two months the health of

the underground worker on the Rand, both

white and native, has once more been pre-

dominant. The unfitness of the native brought

from the tropics has for some time been a

matter of common knowledge, and probably

the controllers of the mines are not sorry that

the Union Government has decided to pro-

hibit the recruiting of this type of labour.

But their case is as nothing when compared

with that of the white miner. The publica-

tion of the first half - yearly report of the

Miners' Phthisis Board has served to prove

that the ravages of this disease are even more

widespread than was supposed by the Com-

mission appointed two years ago, when it was

shown that over 30/o of the white miners on

the Rand were affected in a greater or less

degree. Our Johannesburg correspondent last

month gave an outline of this report, and in

our discussion column this month, Mr. E. J.

Moynihan, to whom is due no small share of

the credit for the appointment of the Com-

mission, makes an eloquent appeal for a thor-

ough revision of the underground conditions

in order to put a stop to what practically

amounts to wholesale slaughter. If South

Africa were still controlled from Downing

Street, we should doubtless see an agitation in

this country, similar to that in connection with

the importation of Chinese labour. The cir-

cumstances are at present more serious, for

instead of an alleged slavery, we now have

undisputed death. And it is not only the

miners that succumb to the disease ; the

managers are victims also. Only recently

three well known leaders on the Rand have

gone to an early grave. One of them, Tom
Johnson, came from Lancashire, where he was

a colliery manager, and on the Rand he was

manager of Rose Deep and South Nourse suc-

cessively. The second, Martin H. Coombe,

was a New Zealander, and spent his child-

hood's days in the Thames goldfield. His last

post on the Rand was the managership of the

Government Gold Mining Areas. The third,

F. A. Bristol, a Canadian by birth, after

serving for fifteen years with the Consolidated

Gold Fields as manager of the Robinson Deep,

Knights Deep, and Jupiter, retired to a Cali-

fornian health resort, but without avail. We
have given these three cases to show that men

from all parts of the world are claimed as vic-

tims by the dust in the mines of the Rand.

Other managers and employees have prudently

withdrawn before it was too late, and have

either taken to farming or have gone to other

mining districts where the risks to health are

not so great. We know also that the inclina-

tion of the college graduate to adopt metal-

lurgy rather than mining as his special study

is not due wholly to a natural dislike of the

rough work below ground. We believe the

Union Government will take active steps be-

fore long for the amelioration of conditions.

Fewer miners go to the Transvaal from Eng-

land nowadays, and an increasing proportion

of the recruits are young Afrikanders, whose

interests would naturally be keenly watched

by the Government. The Rand Daily Mail

is lending its aid in the agitation, and Dr.

J. L. Aymard is only second to Mr. Moynihan

in individual effort. The blame for the pre-

sent state of affairs may be thrown on the

necessity for increasing the total output and

the output per man, in order to maintain the

profit on the poorer ore at greater depth.

Many practical suggestions are being made

in relation to the management of the mines

for the purpose of ameliorating the conditions.

At the Wolhuter a great improvement has

been made by blasting only once a day, and

many are in favour of adopting this plan gener-

ally, supplemented by the substitution of elec-

tric ignition, controlling all the workings of a

mine from the surface. It is generally ad-

mitted that a greater length of time must be

allowed to elapse after blasting, so that the

dust particles may settle before the men re-
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turn to work. Dr. Vymard holds that the

flannel respiratoi should be made compul

and that until such a regulation is introdu< ed

the mine managers and others in authority

should set the correct example bj wearing

it whenevei they are underground. How-

. we need not elaborate cm these details

of management. All wo can do is to urge the

lug houses to press forward as rapidly as pos-

sible tho reform-- required, in order that the

conditions of labour shall not become a re-

tch to the honourable industry of mining.

Nipissing.

To paraphrase a famous saying of a bygone

age, " Ever cometh something new from

Nipissing." This celebrated silver mine at

Cobalt, Ontario, has indeed provided many

novel features. It is not ten years since the

building of a railway disclosed the wonderful

network of rich veins carrying silver, arsenic,

cobalt, nickel, and copper. Of all the groups

of claims in that district the Nipissing is the

most extensive, and its output of silver is the

largest. From the commencement of opera-

tions in 1904 to the end of 1912, no less than

27,74 1 ,248 ounces of silver had been produced,

quite two-thirds of it from ore averaging 1500

ounces per ton, and during the same time

10,168,297 dollars had been distributed as

dividends. Moreover, the proved reserves are

estimated to contain nearly 10 million ounces,

and there remains much ground not yet ex-

plored. As a property the Nipissing is suffi-

ciently remarkable, but the methods of min-

ing and metallurgy have provided equally in-

teresting items of news. For instance, sur-

face prospecting is no longer done entirely by

trenching, but by the removal of the over-

burden by hydraulicking, thus exposing the

entire surface- of the rock-formation. This

application of hydraulic jets is not absolutely

novel, for it is employed by the Caucasus

Copper Company, but the information as to

the methods is more accessible to outsiders at

.it th. in m the ( tuca ius, and Foi that

m the installation is ol more interest to

the .i\ erage engineei

.

The metallurgical problem >t I loball

naturall} a diflv ull one, owing to the com

plexity and unusual nature ol the ore. In

i .1 laboi ioUS 1 1 eai i h, the mille ownei s

had to be content to sell th< it produi ts to the

ters an.l make the best bargain they could,

until Mr. Charles Hut ters and his stall, notable

among whom were Messrs. G. II. (levenger,

James Johnston, and J. J. Denny, came upon

the scene at Nipissing two years ago. As the

result of research, a novel plan was adopted,

based upon the idea of barrel-amalgamation

Though this process has already been, de-

scribed in our columns, it is opportune to

mention that the high-grade ore, averaging

1500 to 2000 ounces per ton, is placed in a

closed tube-mill with a large excess of mer-

cury, together with a 5% solution of cyanide.

The mercury catches 97% of the silver, while

a large part of the remainder, representing 20

to 30 ounces per ton of ore, is dissolved by the

cyanide. The process is cheap to operate,

and the percentage of recovery is high, two

factors greatly in favour of the mine-owner ;

and, of course, any process worked on the spot

has the advantage of eliminating that constant

source of error and dispute, the sampling of a

high-grade ore. It should be added that a

contract has been arranged for the sale of the

residue for its cobalt content. In addition to

high-grade ore, the mine produces large

amounts of ore averaging 20 to 30 ounces of

silver per ton. Five years ago a concentrator

was built, and the resulting product was sold

to the smelters. The success of the high-

grade mill, however, and the experience gained

in connection with the cyanidation of the ore,

prompted the owners to adopt cyanidation in

place of concentration. The plant for this

purpose, called the ' low-grade mill,' was com-

pleted in November, and was in full working

order in January. It contains 40 stamps,



JUNE, 1913 403

weighing 1500 pounds each, and 4 tube-mills

measuring 6 by 20 feet. Six Dorr classifiers

are arranged in a closed circuit with the tube-

mills, and the ore is slimed before being sent

to the cyanide plant. It will be seen that

there is no amalgamation, and it is well to

mention that the reason why cyaniding is done

direct on the ore, instead of the ore being con-

centrated and treated on the system adopted

for the high-grade ore, is that in concentration

20 per cent of the silver content is lost. We
may add that, in connection with the low-

grade mill, a new process is under trial, having

for its object the rendering of the combined

silver of the refractory ore amenable to cya-

nide treatment.

We come now to a consideration of the

latest metallurgical innovation at Nipissing

:

the substitution of aluminium dust for zinc

dust in the precipitation of the silver from the

cyanide solution. The high-grade mill was

equipped with the standard Merrill precipita-

tion press, but before it was brought into use,

laboratory experiments showed that the cya-

nide solution lost much of its dissolving power

after the precipitation of the silver, and be-

came rapidly worse after successive cycles of

operations. Investigation showed that the

deterioration was due to the accumulation of

zinc in the solution and the concurrent pres-

ence of arsenic. Aluminium dust was sub-

stituted with remarkably gratifying results.

In the earlier days of the cyanide process,

aluminium plates had been employed tenta-

tively as the precipitating agent, and Molden-

hauer had drawn attention to the advantage

due to the fact that aluminium forms no com-

pound with cyanogen, so that the whole of the

cyanogen can be recovered. Julian made ex-

periments with aluminium plates, and subse-

quently shavings, but abandoned them because

their surface soon began to lose efficiency

owing to the accumulation of alumina. It was

not until two years ago that Mr. Stafford

F. Kirkpatrick tried aluminium dust at the

Deloro smelter, Ontario. Both Mr. Kirkpat-

rick, at Deloro, and Mr. E. M. Hamilton,

at Nipissing, experienced difficulties at first

in bringing the dust into thorough contact with

the solution, but these were gradually re-

moved. As aluminium does not combine with

cyanogen it is necessary to add caustic soda or

other alkali so as to effect the precipitation.

In considering the relative advantages of zinc

and aluminium from the point of view of both

general and special applications, the cost of

the materials and the respective quantities re-

quired have to be taken into account. At

Nipissing aluminium dust is five times as cost-

ly as zinc dust, but on the other hand, only

one-fifth as much by weight is required. To

this item the cost of caustic soda must be

added. The total cost of materials may be

said to be 30 per cent higher with aluminium

than with zinc, but the recovery of cyanide in-

troduces an important saving, and under the

conditions obtaining at Nipissing makes the

process cheaper. The aluminium reaction has

the additional advantage of producing a higher

class precipitate, which is easier and cheaper

to refine. Whether the new process will be

generally preferable to zinc precipitation will

depend upon circumstances and conditions,

and the subject will form an interesting avenue

for research. For silver ores its use will prob-

ably be found generally advantageous. The

successful application of the process to low-

grade gold ores will be affected so much by

the ratio of the price and consumption of the

two dusts that a trial in each case would be

necessary. It is also to be remembered that

the amount of cyanide united to the gold is

negligible, and consequently the advantage

gained by its regeneration would be small.

We refer our readers to our ' Precis of Tech-

nology,' where an abstract of a paper by Mr.

Hamilton, published in the Engineering &

Mining Journal, on the results at Nipissing,

is given, but the paper should be read in full,

for it is a model of lucidity and completeness.
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Kinta.

Among the su< < essful i ition ol

^h enterprise in mining we may • ount the

group of tm properties in the Malay peninsula.

names of the Tronoli. Gopeng, Kinta,

Tekka, Situpeh, Lahat, and Pusing Bahruare

well known from Camb irne to Singapore, from

Ion to Kuala Lumpur. It is fitting there-

fore that the technology of the subjei t should

be enriched at tins tunc by a report on the

economic geology of the Kinta district, an area

!6 square miles, in which are situated the

group of mines so honourably prominent.

This report, just issued by the government of

the Federated Malay States, has been pre-

pared by Mr. J. B. Si rivenor, the author of an

earlier report on Pahang, and a geologist of

whose acumen we have heard from time to

time. Not without justification apparently,

for this bulletin on Kinta confirms a growing

reputation. Anybody interested in the geology

of tin deposits, especially in the Malay States,

will find in this report a notable accession to

current knowledge. Mr. Scrivenor appears

to have put himself on a friendly footing with

the miner and those in technical charge of the

mines, not only in manner but in mind. He
acknowledges readily the facilities for obser-

vation afforded by the mine workings and the

assistance volunteered by the mine managers.

He is not one of those top-lofty Government

Geologists who utilize the pioneer work of the

mining engineer only to criticize small inaccur-

acies, nor is he the sort of scientific man that

makes his investigation in calm disregard of

the economic problems involved in the com-

mercial extraction of metals from ore deposits.

We detect in his report a keen feeling of co-

operation with those who are directing the

work of mining, and a proper appreciation of

the function of geology as a scientific aid to

an important industry.

The Kinta valley is a trough with sides of

Carboniferous limestone, flanked by younger

granite hills ; but the rugged floor of limestone

is covered, in large part, by beds ol hardened

i l.i\ ind sand, 1 1 instituting the shale and

quartzite "I the Gondwana rues, all oldei

than the granite. Covering these oldei sedi

ments are large pat he of rei enl illui ium,

o fills hollows in the limestone « hi re

it has ht'i-n dcnudi d. 1 n all "I these tei rains

the presence of tin has been proved. The

Kmta is essentially a tin district. It remained

I'm the geologist to tell the minei in whii h "I

these diverse rocks he might expei t to find the

largest concentration of metallic ore, and undei

what structural < onditions. This Mr. Si nvenor

has done.

The bedrock of limestone is found under the

shale and quartzite. Indeed, the limestone is

the principal topographic feature, for it has

survived in the form of precipitous masses of

singular appearance, the origin of which has

been much disputed. Mr. Scrivenor imputes

the queer topography to block-faulting on a

large scale, caused by the eruption of the

granite, which broke through the limestone

and the Gondwana series of shales, phyllites,

and quartzites, fracturing the limestone into

blocks, some of which were ingulfed within

the granitic magma while others slipped into

the places they now occupy. This period of

plutonic activity was followed by the emission

of vapours and thermal waters bearing the tin,

with which all the. sedimentary formations,

and even parts of the cooling granite, were

variously impregnated. Thus the precipitous

limestone hills of the Kinta valley are blocks

of the crust that sank relatively less than the

surrounding rocks. The sequel is erosion.

The Malay peninsula is an area of uplift ; the

sea is receding relatively to the land. There-

fore the gradient of the rivers has tended to

increase, causing continuous erosion of the

valley-floor, exposing to view the blocks of

limestone and cutting deeply into the cover-

ing of shale and quartzite. These— the Gond-

wana series—at their base show a boulder-

clay, which, despite conflicting evidence, is
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believed to be of glacial origin. In the clay

are found pieces of detrital tin ore, older than

the granite of the neighbouring Kledang

ranges. This is a fact important to the

prospector. In cups of the limestone are the

layers of tin-bearing clay so characteristic

of these Malay mines. A thickness of as

much as 200 feet has been noted at the Go-

peng. Owing to their composition, these de-

posits of ore require vigorous puddling before

the tinstone can be separated. The grains of

disseminated mineral have worn edges, and

occasionally the miner finds lumps of cassiter-

ite large enough to be called boulders. The

glacial boulder - clay, like the limestone and

the overlying shale or quartzite, is not only

metamorphosed at the contact with the granite

but is invaded by veins from the granite.

This proves the relative youth of the granite,

and warrants the interesting conclusion that

a period of intense igneous activity was follow-

ed, long afterward, of course, by a glacial

period. Geology calls for imagination, chiefly

as regards the abysm of time in which

Nature's operations are performed.

In the Kinta district, tin is found in the

clays, both old and recent ; it is found in the

kaolin veins that proceed from the granite

into the limestone and the other sedimentary

rocks ; it is found in ' pipes ' or funicular ore-

bodies within the granite ; it is found in breccia

occupying fault-fissures in the limestone ; it

is also found in small veins traversing the

shale and quartzite. Mineralization is thus

manifested in a remarkable diversity of forms.

On the other hand, Mr. Scrivenor shows that

the talk of ' deep leads,' in the Californian and

Australian sense of the term, is not justified.

The Tronoh deposit, which, more particularly,

has been labelled a deep lead,' is a big solu-

tion-cavity in limestone filled with boulder-

clay, lignite, and sand, in which is found tin

both detrital in its origin and also chemical,

through the agencyof impregnating veins ema-

nating from the granite.

The old idea that the granite of the adjacent

hills was the source of all the tin in the Kinta

valley must be abandoned, since detrital tin

ore of earlier origin has been found in the

boulder-clay. But this discovery enlarges the

possibilities of mineral exploration ; instead of

confining his search to the granite margin, the

prospector can go farther afield. In the

granite he may find those erratic deposits

known as ' pipes '

; the younger Gondwana

rocks are hopeful near the granite mass and

near granite intrusions ; the recent patches of

alluvium are easily mined, but the geologic

history of the region renders it likely that such

further patches will be scarce ; on the whole,

therefore, the facts as now known point to the

clays at the base of the Gondwana series as

the best ground for prospecting. Such work

is strikingly facilitated by tropical weathering,

whereby all the sedimentary rocks, even the

quartzite, are softened to such a degree as to be

easily cut by hand -labour. This softening—due

largely to the removal of silica by the ground-

water—has proved an important factor in the

development of the district, rendering easy not

only mining but road- making. The country,

indeed, is one full of interest, both scientific

and economic. That interest will gain much

from the publication of Mr. Scrivenor's

bulletin. It is an important contribution to

economic geology.

Concentrating Oxidized Copper Ores.

In our April issue we discussed the present

position of the concentration problem in con-

nection with the copper ores of Arizona, and

we touched briefly on the possibility of con-

centrating oxidized ores by mechanical means.

We showed that in many cases jigs and tables

can be used for removing as much as possible

of the oxidized minerals and we quoted the

case of the Arizona Copper Company. As

we remarked at the time, metallurgists are

apt to accept an inflexible law to the effect that

oxidized ores of copper cannot be considered
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.is amenable to watei concentration, N

rally the percentage ol re< overy can nevei be

high, and in fact the work done can coi

only of wli.it the Amen, .m engineers call

'roughing.' Since theappearani e of our article

we have received details of the i oni entratioo

of the oxidized ore at the A.i i ona Coppei

Company's mine. Thesehave nevei been pub

lished before, so we take this opportunity ol

plai ing before our readers the information

kindly sent to us by Mr. Norman Carmichael,

the manager for the company. The oretreat-

ed at tin . >\ule-concentration plant contains

malachite.azurite, cuprite,chrysocolla, coppei

pitch (a variety of chrysocolla containing limi

nite), and brochantite ; associated therewith

are found also chalcocite, chalcopyrite, and

native copper. Of these minerals, malachite

is the most important. The chrysocolla is

impure and is mostly soluble in dilute sulphu-

ric acid. The chalcocite occurs in small veins

and is comparatively pure, but the amount is

very small. An average analysis of the ore is

as follows : copper 2i to 3 per cent, silica 59,

alumina 12, iron 13, manganese O'l, lime 1,

magnesia 1"2, and sulphur 1. The ore is

crushed in rolls, which deliver to a trommel

with two sets of holes, I inch and 8 inch in

diameter respectively, the oversize being re-

crushed and returned to the trommel. The

oversize of the I inch and the undersize of the

| inch are sent to a 2-compartment Hartz jig,

and the undersize of the 5 inch to a Hancock

jig. The composition of the concentrate re-

covered in the Hartz jig is as follows : Copper

20 per cent, silica 27, alumina 45, iron 25,

lime 1, and sulphur 5. The concentrate ob-

tained in the Hancock jig and the hutch pro-

duct from the Hartz jig are sent to Wilfley

tables for re-treatment, and the concentrate

there obtained -has the following composition :

copper 9h per cent, silica 36, alumina 6, iron

24, lime 1, and sulphur 2\. The concentrate

is delivered to the blast-furnace department.

The specific gravity of the copper minerals in

the i om entrati avei i
[i from '•' 6 to 1'63

lot tli<' sizes largei than '. im h, whii b con ti

tute 35 i" i ent ol the i om entrate. I he

watei from the tailing from both jigs is

pumped to settling-ponds, where the slime is

allowed to settle and is stored foi Future treat

ment. The tailing contains 2 to 2\ pei i enl

copper, ami is sent to the leai hing plant, wh< r<

it is treated with sulphuric acid. The ulti-

mate copper content, after leaching, is n'4 to

o'li pei cent, mostly in the form ol insoluble

silicati . together with a small proportion ol

sulphide. It will be seen from the above

figures that the concentration amounts to the

removal of about 30 per cent of the coppei

content cheaply, and in a form acceptable to

the smelter, thus reducing the duty of the acid

in the leaching process. We are glad to have

this opportunity to remind our readers that,

though we are living in sulphide days, it is still

possible to obtain an enriched product from

oxidized ores.

Nitrogen from the Air.

Nitrogen compounds come within the pur-

view of the mining engineer and the metallur-

gist in many ways. The exploitation of natu-

ral deposits of nitrate forms a branch of min-

ing operations. Nitric acid is the basis of

manufacture of dynamite and gun-cotton, and

ammonia enters into the composition of an-

other class of explosive. The cyanogen

group of salts are of prime importance in the

metallurgy of gold, and are produced by re-

actions with ammonia. Nitric acid is used in

the parting of bullion, and in many reactions

familiar to the assayer and metallurgical

chemist. The other great use of nitrogen

compounds is in relation to the manufacture

of fertilizers, and now that the services of

mining engineers and geologists .are requisi-

tioned for the discovery and beneficiation of

deposits of potash salts, and that superphos-

phates are by-products at smelting works, the

members of our profession must have some
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knowledge of this branch of industry also.

If ammonia were cheaper, it would have many

applications in connection with the hydro-

metallurgy of such metals as copper and zinc.

Until recently all the nitrogen compounds that

are manufactured industrially have been made

from nitric acid or ammonia ; the former be-

ing prepared by the reaction of sulphuric acid

on natural salts such as saltpetre and nitrate

of soda, and the latter extracted in the form

of sulphate of ammonia from the gases result-

ing from the destructive distillation of coal,

either at gasworks, in coke-oven plants, or in

blast-furnaces. But during the last ten years

many and various processes have been in-

troduced with the object of preparing nitric

acid and ammonia from atmospheric nitrogen,

and already several of them have become es-

tablished successes on a large scale.

The two chief processes are those identified

with Birkeland & Eyde, and Franck & Caro.

In the first-named, the nitrogen and oxygen

of the atmosphere are made to combine by

passing air through an electric arc. The oxides

produced are treated with water for the manu-

facture of nitric acid. This acid contains a

large proportion of water, and this is a disad-

vantage, because no cheap method exists for

concentrating dilute nitric acid. In this con-

nection the nitric acid produced by the Birke-

land- Eyde process is not attractive to the

maker of nitro-explosives. Its chief commer-

cial application is the manufacture of calcium

nitrate, which is put on the market as a fer-

tilizer. As a matter of fact, it is the basic

nitrate that is the article of commerce, a modi-

fication suggested by Dr. Rudolf Messel to

overcome the difficulties presented by the de-

liquescence of the normal nitrate. It is in-

teresting to note that in former years, before

the discovery of the Chilean deposits, the ni-

trate of lime found as an efflorescence on the

walls of stables or other places where organic

liquids accumulate was one of the chief raw

materials used for the manufacture of salt-

6—3

petre. The Birkeland- Eyde factories are all

in Norway. The first large factory was erected

in 1905 at Notodden, with hydro-electric plant

of 45,000 horse-power. Two further installa-

tions are now in course of construction at

Rjukan, one with 120,000 horse-power, and

the other with 140,000 horse-power. The cost

of production may be gauged by the fact that

it requires If horse-power to make one ton of

calcium nitrate per year. Two other types of

furnace employing the electric arc are in use

in various countries. One of them, invented

by Schoenherr, and usually called the ' Bad-

ische ' process, is installed at Christiansand

and Notodden, Norway, and is used for the

production of calcium nitrite, a chemical hav-

ing a wide application in the manufacture of

aniline dyes. The other, the Pauling furnace,

has been adopted at Gelsenkirchen, Germany,

in the Savoy district in the south of France,

and at Nitrolee, South Carolina.

The Franck & Caro process consists of the

manufacture of cyanamide of lime by heating

calcium carbide with nitrogen, according to

the formula

CaC, + 2 N = CN. NCa + C.

The discovery of this compound was made

incidentally during investigations conducted

with the object of producing cyanide by the

reaction of a metallic carbide with nitrogen.

The nitrogen gas employed is prepared by the

Linde process, which uses the fractional dis-

tillation of liquid air. The useful property of

cyanamide of lime is that in contact with hot

water ammonia is released. It is this property

that gives the substance its virtue as a fer-

tilizer. Factories employing this process are

numerous, and of them the most interesting

to Englishmen are those at Odda in Norway

and Alby in Sweden, recently acquired by the

Nitrogen Products & Carbide Company, a

new company introduced to the public last

month under the patronage of Yickers and

Nobel's. Others are at work in Italy, Swit-

zerland, Germany, Austria, Japan, and the
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United States. In the last-named country,

namide Company has fai

tories at Nashville,Tenm od at Niagara,

while a third is to be erected at Alabama.

namide of lime can be used in the pre

paration of sodium i yanide, and was used on

the spot in the Clancy i yanide process in

Colorado, though we believe that tins process

has been abandoned. The Nitrogen Products

company intends to use the ( I itwald - atalytic

process for the conversion of ammonia into

nitric acid, and by this means to manufacture

nitrate of ammonia. Little has been published

recently relating to the Ostwald process, and

for this reason the outsiders have suggested as

a more feasible policy the combination of the

Birkland-Eyde and Franck-Caro processes for

the manufacture of nitrate of ammonia. The

process is however well know-n to industrial

chemists, who welcome the chance it now re-

ceives of being worked on a commercial scale.

The fact has been known for nearly a century

that if a mixture of ammonia and air is passed

over platinum, nitricacidand water are formed,

but under the conditions then adopted for

working the reaction, the amount of acid ob-

tained was small. Ostwald discovered ten

years ago that the efficiency can be greatly

increased if the mixture of ammonia and air

is driven rapidly over the platinum, and he

thereby brought the process within the range

of practicability. He found that the nitric

acid was not the ultimate result of the cata-

lytic action, but only an intermediate product,

and that contact with the platinum must be of

the shortest possible duration. Ostwald's

process has the advantage over the Birkeland-

Eyde process in that the nitric acid produced

can be more readily concentrated during the

cycle of operations, a point of no small im-

portance. •

Two other processes for making nitrogen

compounds have been brought forward during

the last year or two, both of them having

claims to serious consideration. One is the

m\ run. 01 ol I label and Rossignol, and 1
1 m

sists ot submitting a mixture ol hydrogen and

nitrogen to high temperature and pn ssure in

the present e of a i atalytii agent, sui h as os-

mium, with the resulting production of am-

in. i. Tins process is being developed by

thr Hadische Amhn \ Soda Fabrik, which

was also responsible for the Schoenhen pro

cess already mentioned. Theothei is the in-

vention of Serpek, and its object is also the

production of ammonia. He treats alumina

or calcined bair ite at a ln^h temperature with

nitrogen, ami obtains aluminium nitride, win' h,

when brought into contact with water, yields

ammonia and alumina. The nitrogen em-

ployed is that present in producer gas, the

other constituents of the gas being inactive in

the reaction, and having the additional advan-

tage of providing the fuel for the calcination

of the bauxite. It will be seen that this pro-

cess provides not only a means of fixing at-

mospheric nitrogen, but a method of refining

bauxite. The process is being developed in

France, and has considerable potential value.

In reviewing the future scope of operations

of all these new processes, we have to remem-

ber the strong position of the established in-

dustries of Chile nitrate and ammonium sul-

phate. The Chile deposits still have a long

life, and, with recent improvements in treat-

ment, vast tracts of hitherto unprofitable de-

posits can now be exploited on a commercial

scale. The production of sulphate of ammonia

has no prospective end, for gas will always be

a fuel, the gaseous by-products of the blast-

furnace will be recovered, and the distillation

of coal will be continued indefinitely for the

manufacture of coke and the multitudinous

organic products from coke-oven gases. We
are inclined to think, also, that cyanamide has

definite limits in its application as a manure.

Its easy release of poisonouscompounds makes

its use undesirable in the neighbourhood of

grazing land, and also in connection with cer-

tain root-crops. But we have no desire to
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belittle the efforts of the pioneers of the

modern nitrogen industry. Every new de-

parture has difficulties to overcome and pre-

judice to combat. We readily admit that the

fixation of atmospheric nitrogen has progressed

more rapidly than most new ventures.

The Purpose of Mining.

It is only natural that the ideas current

regarding the conduct of mining operations,

especially in their financial aspect, should vary

widely, for it is evident that no unanimity

exists as to the purpose of it all. What is the

purpose of mining ? To Macaulay's New-

Zealander it might appear that mining is a

queer business invented to disguise the profit-

able transfer of mining property from sagaci-

ous persons to simpletons ; to Wells' Martian,

supposing that visitor from Mars to be un-

familiar with similar vagaries on his own

planet, the purpose of mining might appear to

be the manufacture of counters for gambling

on a large scale ; to Amundsen's Esquimo,

with no previous experience in the complexi-

ties of an advanced state of civilization, it

would seem as if the business, as conducted in

London, were designed to provide a maximum

of financial ease at a minimum of responsibil-

ity to honourable personages weary of com-

manding armies or dragooning colonies. To a

Cornishman fromCamborneitlookslike ahigh-

ly proper scheme for providing suitable employ-

ment for deserving mine captains. To a tech-

nical gentleman from Westminster it is fairly

obvious that the chief merit of mining is that

it furnishes appointments and retainers to him-

self and to others like him, on the education

of whom a large amount of time and money

has been expended. Finally, a quavering

voice, which we recognize as that of a timid

and long-suffering shareholder, is heard to ask:

" Where do I come in ?
"

In raising the question, we approach it from

the stand-point of modern London, not Dacia,

nor even Hungary. As a natural resource or

as a national reserve of wealth, an ore deposit

ought to be exploited so as to benefit the State

and its citizens as much as possible. There-

fore it is claimed by some that the ore should

be exhausted with maximum slowness, in

order that the operations may employ as many

as possible, and the yield be distributed among

the largest possible number of citizens. This

was the medieval notion of mining as con-

ducted by the governments of Central Europe.

The idea that it was more economical to ex-

tract a small amount of ore continuously dur-

ing a long period than to exhaust a mine in a

few years, assumed that the beneficiaries did

not know how to use their own money fruit-

fully. It was deemed better for a mine to

give employment to a large number of worthy

citizens for the time of a generation than to

yield great wealth to a few persons in a de-

cade, it being supposed that the latter would

consume their dividends in extravagant ways

of living or in the acquirement of power hurt-

ful to the commonwealth. This notion is no

longer honoured ; it is believed that wealth in

the form of metallic ore is unproductive while

it remains underground, and that it becomes a

source of fruitful energy as soon as it is put

into circulation as money. We cannot as-

sume that the tin and copper or the lead and

silver contained in the orebodies uncovered

today will be of service to posterity. The

metals needed now in the arts of our present

civilization may be superseded in a later

period by inventions and adaptations of which

we do not dream. To husband these resources

may be uneconomical.

In regard to the use of mines as an excuse

for gambling, that is not an unmixed evil.

We regard it as the exaggeration of a good

feature. All mining is speculative. Risk is

of the essence of the business. Such risk

must be balanced by a compensating gain.

To speak of mining as an investment is mis-

leading. Ordinary metal mining, omitting the

exploitation of coal or iron, is necessarily
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risky. Owing to that nsk it is unsuited to

im estment, which looks to income, taking the

safety of the principal foi granted . but on

u oi that very u-k it is adapted to specu-

lation, which looks less todividends than toa

rapid enhani ement oi the pun. ipal. Reason-

able speculation, with eyes open to the risk

involved and the care necessitated, is too of-

ten confounded with wild gambling and mere

betting «m the use and fall of mining shares,

as if they were horses in a race not too

scrupulously run. Gambling is not the pur-

pose of mining.

Nor is it meant to provide light labour and

a decorative position to retired members of

the militant services. The needy noblemen

who shed the phosphorescent lustre of a de-

caying name upon the pages of prospectus

and company report are belated anachronisms,

telling of a time when mining was more a

hippodrome than a business. We are shed-

ding the out-worn humbug uf a former period.

Even an Esquimo would see the folly of tak-

ing an admiral's opinion on a mine or Sandow's

judgment on cocoa. The British people have

a keen sense of the ridiculous ; it is slow to

awake, but once awakened it is a powerful in-

strument for clarifying public opinion. We
have nearly reached a time when the director

of a mining company is expected to be versed

in business and to know something of mining.

Once this is postulated, the sinecures for the

incapable will be abolished.

As for the idea prevailing among superin-

tendents and engineers, that the prime pur-

pose of the industry is to find them adequate

occupation on reasonable terms of payment,

this notion will survive a little longer than

some of the other fallacies, for it is the one

least hurtful to the community of shareholders.

Nevertheless,- a fallacy it is. Many are the

re-constructions and re-organizations of min-

ing companies having no better, and no worse,

motive than a continuity of operations en-

suring employment to the manager, his staff,

and In-- employee . without any particulai

i doing any good whatevei t<> the

bank a< count of the shareholders. Mar

the long i ross em thai Has been driven from

the valley into the mountain i<> intersect a

distant lode, which might have been proved

by ;i little shall sinking to he unite unworthy

of so tedious an effort. Many is the dying

mine that has rei eived the oxygen treatment

of fresh capital in ouler to prolong a career

that was never likely to be productive, but

served to give continuity to a management

unwilling to be transplanted.

No ; it is for none of these purposes, even

the most amiable of them, that holes should

be dug in the crust of the earth. The basic

purpose of mining is to make money for the

owners of a mine. The rest is all frill, acci-

dent, and make-believe. Who are the own-

ers ? The shareholders, of course. These

may include the directors, the manager, the

staff, or even some of the wages men ; it does

not matter what their social status may be, it

is for the owners that the entire operation is,

or should be, conducted. It is they who, first

and last, find money for the enterprise. By

shareholders, we do not mean one proprietor

more than another. The small shareholder

has no greater claim than the big holder.

Even the smallest has no right to demand a

policy more favourable to him than to those

that hold big blocks of stock. No ; the pur-

pose of mining is, or should be, to extract the

metal in a given orebody in such a way as to

yield a maximum amount of money to the

whole proprietary. When that is done it will

be more advantageous to become one of them,

it will be easier to raise money for similar

performances, it will be possible automatically

to shed most of the anomalies and absurdities

that now make mining a comedy of misunder-

standing, a burlesque of legitimate industry,

and only rarely a serious and scientific effort

to utilize a natural resource to the maximum

benefit of the community.



SPECIAL CORRESPONDENCE
News from our own Correspondents at the principal mining centres

SAN FRANCISCO.
Copper producers have had much to say

in recent years of an impending ' copper
famine,' but those who are detached from the

market see less to fear. For one thing events

prove that production from the ' porphyry '

coppers is by no means to be as cheaply ac-

complished as was announced in the first flush

of success. Annual reports of most of the

great ' porphyry ' companies for 1912 are now
available, and, without important exception,

further expansion of the scale of operations.

Apart from the risk as to the investment, the

heavy interest charge forces production and
decreases the independence of the operator.

Attention is being turned instead to improve-
ment in treatment. It has long been known
that tailing losses at all the copper concen-
trators are large, and much money and energy
have been spent in trying to decrease them.
Improvement is apparently at hand from two
sources : (a) development of leaching pro-

ELY, NEVADA.

they confess to costs higher than have been
usually quoted. The cost for the Utah Cop-
per Co. is placed by D. C. Jacklingat 9'024c.

per lb. for the year, ranging from 7'707 c. to

14'830 c. per quarter, according to the tonnage
treated. The high cost is for the quarter

when operations were affected by the strike.

At Ray the cost was 9'83 c. ; at Chino 7'69 c ;

at Nevada Consolidated, 8'33 c. ; at Miami,
9'58 c. A recent estimate of probable per-

formance, based upon studies of 26 leading

American companies, indicates that the bulk

of the copper produced in 1912 will cost 9'39 c.

per lb. This cost leaves so much narrower
margin of profit than had been anticipated,

that there is, by so much, a less incentive to

rush production and exhaust the mines. It is

apparent that there is little to be gained by

411

cesses for the carbonate ores, and (b) flotation

of the sulphides. At Butte, in particular,

tests have been made on various leaching pro-

cesses. It was announced in May that the

Bradley process, made famous by Thomas W.
Lawson, had been abandoned, and that the

Laist process is to be adopted. The Bradley
process, invented by C. S. Bradley, and first

planned to be used at the Santa Rita (now
Chino) mine in New Mexico, was ingenious

from both chemical and mechanical stand-

points. As it is not likely to be again brought
forward it is scarcely worth while to review

it in detail. [A description of the process

will be found in our issue of April 1912.

—

Editor]. The individual steps were sound
enough, but in operation it required simul-

taneous use of unusual methods and unusual
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machinery, and the i ordination

plant and whh h is in practh e most

alt to attain. I he 1 Aist process harks

bach to standard methods. It wasdeveloped

by Frederick Laist, the superintendent at

Ana. onda, and is design) d to treat the tailing

from the wet concentration plant. Tins

ippei and is to be dewatered,

ed in furnace- oi McDougal type, the

product leai hed with sulphurii at id, the liquoi

t<il. and the copper precipitated with

sulphuretted hydrogen. The sulphuric acid

is to be regenerated. The sulphuretted bj

pen is to be derived from an auriferous pyrite

ore from Georgetown. An 80 ton plant is to

be built at once to test the pro. ess on a large

scale. The single unit of the mill that has

already been converted to leaching is showing

a tailing of u'l copper, and if the Laist

process does as well as is anticipated, the

Great Falls How -beet, which was to have

been adopted at Anaconda, will not be intro-

duced.

The other mine at which leaching is to be

adopted is that of the Chile Copper Co., the

new concern dominated by the Guggenheims
and managed by Frederick Hellmann. How
important production from this source may be-

come is indicated by the fact that the company
has 160,000,000 tons of ore, containing 2'40%.

The ore lies largely in the weathering zone,

and is, therefore, not amenable to flotation.

The flotation process is rapidly demon-

strating its usefulness. At Butte the evidence

in the Minerals Separation versus Butte, &
Superior case has been completed, but no de-

cision is likely to be rendered by the court for

some weeks. Whatever may be the outcome

as to the validity of the Hyde patents, work

at the Butte & Superior has evidently con-

vinced Montana operators that flotation is

widely applicable to copper ores. The In-

spiration Copper Co., in which J. D. Ryan is

now a large factor, has contracted with Mine-

rals Separation Ltd. for a plant without await-

ing the outcome of the Butte litigation. Tests

made on Inspiration ore by E. H. Nutter

show a recovery of 93 to 94% on samples re-

presenting 98% of the ore. This was in a

50-ton plant that has been in operation some
months. A 600-ton plant is to be built at once

and, if it operates as successfully as is antici-

pated, the 7500-ton wet-concentration plant

about to be built will be abandoned and di-

rect flotation adopted instead. The results of

this work are being awaited with much in-

terest by copper producers throughout the

country. The Cuba Copper Co., of which B.

1 1, i iv. rence i pri lident, and which opera

Santiago i me ol the i ildi si \m<i i< an

. oppei nun.' and pn du< - al ul 1,1 10, lb.

ppei i" i yi ii , is. aftei initial diffii nit i

< ,

obtaining good results. At the Braden mine,

in t hiir.u. iuble has been expei ien< i d in treat

ing pa 1 1 i il the ore. As an instan i « hat

little things upset well laid plan-, it is worth

relating that some ol the trouble was traced

to tin- i ement used to fix the lining in the

tube-mills. Tins i ement i untamed free lime

win, h, reai ting with the acid, interfered with

flotation. At the 1 It itannia mine in I ti itii h

Columbia excellent results are being obtained,

the tailing assaying 0"20% coppei fromanore
i ontains 6%. The plant is being en-

larged. Al La Louche island, Alaska, dota-

tion is to be tried on the ore of I

Bonanza mine and. as it is a silicious ore i in

taining chalcopyrite and unaltered sulphides,

the treatment should be successful. It will

be less easy to adapt the process to the Bon-

anza ore at Kennicott, though that is under

contemplation. The Kennicott ore is in lime

stone, the chief copper mineral being chalco-

cite. It will be remembered that it is from

this mine that cargoes of ore containing 72%
copper have been shipped. The low-grade

ore now being treated by wet-concentration

contains about 14% copper. The Kennicott

Mines Co., by the way, has just paid a fourth

dividend of $ 1,000,000, so that this, among
the properties of the Alaska Syndicate, shows

a good record of profit. If flotation proves

successful at LaTouche, the prospects of the

copper mines in the Greenstone belt extend-

ing from Chitinato Kennicott will be greatly

improved. Large masses of rock occur there

containing copper sulphides, but despite the

persistent efforts of James Phillips, jr., and

others, the balance of opinion so far has been

against their economic value.

California Oilfields.—Statistics of pro-

duction in the California oilfields for the first

quarter of the year show that the industry is

in excellent condition. The total output for

the three months amounted to 23,069,906 bbl.,

an increase of 1,259,718 bbl. over the produc-

tion for the corresponding quarter of 1912.

For the same period consumption also increas-

ed by 2,852,649 bbl., amounting to 22,771,771

bbl. While this shows that consumption is

gaining on production, the total- reserves be-

low and above ground are so large that this

movement can only affect prices slowly. Divi-

dends continue to be paid with satisfactory

regularity. The total for April amounted to

- ,352,122, the Associated ranking first with
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a distribution of $600,000. The Union Oil

Co. paid $184,753, and the Producers' Trans-
portation $105,000. Among recent company
reports of interest to English readers is that

of the California Oilfields, Ltd., which shows
a gross income for 1912 of £185,536. The
company paid £\ 1,000 interest on its deben-

tures, placed £"20,000 in the reserve fund, dis-

bursed dividends to the amount of ^Tl 13,000,

being 30%, and had a surplus of £"2465.

That production in the Midway field is still

and with a slight increase being apparent each
month. It indicates that a great production

still awaits operations. For some time there

has been no inducement for operators to de-

velop the low-grade oilfields, and only those

who have the assurance of getting better than
18° oil have been bringing-in new wells by
choice. The output could probably be brought

up to more than double the present amount if

there was a satisfactory rise in price for low-

grade oil.

MERRILL PRECIPITATIOS-PRESSES AT PITTSBVRO-SILVEB PEAK CYAX1DE PLAXT.

increasing, despite the fact that phenomenal
gushers are no longer a feature, is shown by
the following figures of wells and output :

Number of Production
Month wells Barrels

June 644 2,032,838

July 665 2,129,646

August 682 2,182,187
September 705 2,249,451

October 723 2,639,286
November 695 2,393,008
December 681 2,335,798

January 685 2,290,282
February 697 .

'1,613

March 749 2,392,150

This shows a production of more than

2,000,000 bbl. per month, without a break,

Advanced legislation regarding social

problems is coming in deluges. Throughout
the United States from Washington to Cali-

fornia a large amount of legislation along new
lines has been framed this winter. The Legis-

lature that adjourned at Sacramento in May
was no exception, and seemed fully imbued
with the spirit of the times. Among acts

passed that specially touch the mining indus-

try the Workmen's Compensation law stands

first. In effect, though not in terms, it re-

quires every employer to take out accident

insurance for the benefit of each employee,
but, to preclude excessive charges, an insur-

ance company is to be financed by the State

and is to furnish insurance covering every

risk, at cost. Incidentally, and it is one of
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tin' Features of the bill, a department is t

organized which, by means ol inspei tion and

public propaganda, is expected to great!]

prove the conditions in industrial establish-

ments. The act was drawn bj a i ommi ion

aftei .1 year's study of the subject and is

modern in every ilct.nl. it is impossibli

say what its results will be in prai tice, but it

is safe to predict that it will 1 "las

its friends boped and it may be as bad as its

enemies predicted. The proposal to restrict

gold-dredging was defeated, as was also that

to provide for mine inspection. Presumably
the new department of --aletv will cover the

latter field satisfactorily. The State Board

of Health, the State Veterinarian, and the

State Horticulturist are to join in a commis-
sion that is given large if not dangerous powers

over smelters, and the smelting industn is

evidently to be still further harassed. The
plant of the Mammoth Copper Co. at Kennett

was recently adjudged a nuisance by a local

court, but is still running. The dramatic fea-

ture of the session of the Legislature was the

fight over alien ownership of land. The bills

first introduced were far-reaching and dra u .

The one finally passed is almost ridiculously

circumscribed in comparison, and a vast

amount of bad feeling has been aroused over

a small matter with little result. However,

certain gentlemen attained prominent posi-

tions under the spot-light, and in the gentle

art of politics that is a factor of no small im-

portance. I refer to this matter in detail in

the next paragraph.

The Anti-Alien agitation that has caused

so much discussion in California is probably

not properly understood in England, though

plenty of news- items have been dispatched by

the daily press. It was at first proposed to

exclude from land ownership in California

aliens and corporations of which the majority

of stock was held by aliens, and even to re-

quire sale within a year of lands now so

owned. Such a drastic law, in so far at least

as it was retrospective, probably would not

have been sustained by the courts if passed,

but it is worth noting that it would have been

fatal to such companies as the Mountain Cop-

per Co. and the California Oilfields. It needed

only a little reflection to show that whatever

might be the rights of the State, the time had

not come for California to attempt to dispense

with foreign capital. Eventually the real cause

of the agitation was found to be the local pre-

judice against the Japanese in farming com-
munities. These enterprising people have

shown their ability to hold their own ; indeed

it is admitted that they more than bold tneii

nun. ni competition with the natives ol the

state No candid consideration of areas and
numbers i an be made to show thai they i on-

stitute .i menai e to I be i tate
;
bul the Japanese

decline emphatically to assume tli.it bumble
attitude thai Americans bave i ome to expei I

in emigrants, and they are a source ol irrita

tion. Therefore it wasgood politics for I" 1 al

leaders to propose legislation that covertly,

though not in terms, gave them a slap in the

face; it being always remembered thai [apa

nese have no votes in America unless native

born. The demand lor this, oni e the oppor-

tunity came, was so strong that even the ap-

peals of the President, Mr. Wilson, and the

special journey of the Secretary of State, Mr.
I Ii . an, were unavailing, and a law was finally

enacted which, in effect, prohibits Japanese
from owning agricultural lands and only al-

lows them to lease tracts for three years at a

time. The whole matter has now been made
the subject of diplomatic negotiations. The
governments at Washington and Tokyo have
displayed admirable tact and good sense, and

when Californians come to look back on the

incident they may be just a little ashamed.

TORONTO.
Porcupine. Mining operators were im-

peded during the greater part of the month by

damage to the power plants at Sandy halls

and Waiwaitan Falls from floods, owing to

which the supply of electric power was tempo-

rarily cut-off. The damage, however, proved

to be not nearly as serious as at first reported,

and is being quickly repaired, power now be-

ing available for most of the mines. The
stoppage, however, caused quite a drop in the

stock market, and several of the issues register-

ed new low records. The Dome was not

much affected in its operations, having a steam
auxiliary plant. A special meeting of the

shareholders is called for the 27th inst. to ratify

a bye-law increasing the capital stock from

$3,500,000 to $5,000,000. It is proposed to

offer an immediate issue of $500,000 to share-

holders at par, and hold the balance of

SI, 000,000 in the treasury to meet the outlay

for extensions to the mill. The consulting

engineer, W. W. Mein, reports that there is

315,528 tons of ore developed above the 45-ft.

level of an average grade of $7'53, and 250,000

tons between the 45-ft. and 100-ft. levels,

which cannot be closely valued at present.

The extension of the mill-capacity from 40 to

100 stamps according to present plans will en-

able the mill to deal with large tonnages of
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low-grade ore. The net profits of the Hollin-

ger, according to the latest official statement,

from Jan. 1 to April 22, were $549,894 ; those

of the last four weeks included in the record

were $179,941, showing a substantial increase.

In the four weeks ended April 12, the mill ran

86% of the possible running time, and treated

11,357 tons of ore of an average assay- value

of $23'44 per ton. The approximate extrac-

tion was 95%. The alterations to the mill

are nearly completed. The Jupiter, which

suffered from the failure of the power service,

has installed its own steam plant, as a provi-

sion against future emergencies of the kind.

The Pearl Lake is also installing an indepen-

trict, lying a few miles northeast of Swastika,

owing to the extraordinary richness of the ore

taken from the Foster-Tough claims, the only

property so far developed to any notable ex-

tent. So far, three shipments of ore from this

property have been made, amounting to 73

tons, carrying 21*14 oz. gold per ton, or a

total of $38,737, all of which was taken from

an open-cut on one vein to a depth of 24 ft.,

and an incline shaft to 10*6 ft. The vein has

been exposed for 390 ft. on the surface. A
five-stamp mill has been installed and is now
running. Tests made of the ore have shown
that it contains tellurium, which is regarded

as a highly favourable indication. Other pro-

WIMER SCENE AT PORCUPINE.

dent steam-power plant, which it is hoped will

be in operation by June 1. Another company
whose work has for some time been disorga-

nized by the breakdown of the power supply is

the Crown Reserve, operating the McEnaney
mine. It expects to have a steam plant run-

ning in about two months. The first clean-

up at the Swastika mill after a run of 26 days

took place toward the end of April, and re-

sulted in the production of $3,500 from 400
tons of ore taken from the 100-ft. and 200-ft.

levels. The extraction was about 85%. The
Lucky Cross mill at Swastika has begun
operations, and is treating about 40 tons per

day.

Kirkland Lake. — Much attention has

lately been directed to the Kirkland lake dis-

perses on which high-grade ore has been found

are the Burnside, the Orr, and the Teck-
Hughes. The latter company is the first

operating in this district to offer stock to the

public. It is sinking a shaft to the 100-ft.

level on a vein carrying free gold.

Cobalt.—The Rose Van Cutsem syndi-

cate, which principally represents British

capital, has secured a controlling interest in

the City of Cobalt, having bought approxim-

ately 1,250,000 shares of a total of 1,500,000

at 55 cents per share. The old board of direc-

tors has been replaced by one representing the

new interests, and the head office has been

moved from Cobalt to Toronto. The Cobalt
holdings of the syndicate now include the Co-
balt Townsite 40 acres; Casey Cobalt 120
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• ibalt I .ake +9 .i> res ; and Citj

-, in addition to I" and
laims adjoining i

!

now in operate in employ about 550 men, and
tlu- total daily mill capai ity, including <

undei construction, is 415 I

uinii.il n the Nipissing foi
'

showed a total production of silvei ,261

oz. of the net value of $ ;
. which,

deducting all expenses, left a pri

31,710. The cost of production was 1
7*39

. per oz. 1 >i\ idends "l $1, were

paid, and $ I was added to the surplus,

bringing it up to $1,443,953. The ore re-

serves were estimated at 9,643,338 oz., as

,792 oz. at the end ol 1911. 1
1

\

draulicking operations have been begun on the

hill to expose new veins. The provincial

Mining Commissioner has granted permissi. in

to the Kerr Lake and Crown Reserve com-

panies to drain Kerr lake and keep it drained

for a period of seven years. The work will

be done by immense pumps, which will pump
the water into Cross and Giroux lakes. The
work will be begun about the middle of July.

The draining of the lake will enable the two
companies, whose workings are beneath the

bed of the lake, to reach ore reserves that can-

not now be approached without danger of

flooding. The Beaver is about to increase the

capacity of the mill from 100 to 125 tons per

day. The ball-mill will be enlarged and more
tables and internal machinery provided. The
Cochrane, recently re-opened, has struck high-

grade ore in a winze sunk 45 ft. from the 100-

ft. level. The winze will be sunk to 200 ft.

and the vein explored by driving. The old

King Edward mine, now the York Ontario,

recently shipped 20 tons of handpicked ore.

A good strike is reported to have been made
on the Silver Queen, which is regarded as

likely to result in the completion of the option

for 8150,000 now held by the Aladdin Mining

Co. The Miller Lake-O'Brien, of Gowganda,
which has been operated under difficulties

owing to the lack of transportation facilities,

is using auto trucks to make trips between the

mine and Elk lake. Negotiations are on foot

for the purchase of this mine by an English

syndicate.

New Placer Goldfield.—There has been

a rush of prospectors and mining men to Car-

tier, in the Sudbury district, owing to reports

of rich discoveries of placer gold, and a large

number of claims have been staked. On one

property, known astheMosseau-Lauzen-Carn-
fel claim, a sluice-box for washing the gold is

being erected.

( VMBORNE
Another Alluvial Proposition. I ai i

month the Cam >n Vallej l
i rnwall) Limited

i egistered with an autb 1 iri^ed i a| iita] i il

I

1 1 . 1
1 1 . 1

> thesamegroupas
controls the highly successful Cornwall Tail

i ompany Limited, which, it will 1»- re

< ailed, is tn ating the I am I Irea & I i it

sand heaps. Hie direi ti u ate im ludi
i I

l

ind W. S. Robinson. It pro

ed to win k all the Cat non valley

and the Resti i qi uel i reek. I brough the Foi

met i mis the t i\ er system that tra\ i

once important metalliferous district of Gwen-
nap. Scorrier, Chacewater, et< .. ami ends in

the Restrongucl < ink, on the west side "I the

estuary of the lal river. It is the intention,

1 understand, to first work the silt, which in

places is of considerable depth, and latei the

real alluvial ground below. For some years

past, a syndicate (of which the late Arthur
Claudet was chairman) lias been testing the

deposit in the Carnon valley neat I'enanwell

station, and a fair-sized dressing-plant has

been erected. While the boring and other

tests proved the existence of deposits of con-

siderable value, difficulties were encountered
in the recovery of the tin owing, among other

things, to the presence of a tenacious clay,

but no doubt the new proprietors have seen a

way to solve the problem. At Restronguet,

the tin-bearing gravel occurs beneath about

1 feet of water at low tide, and about 60 feet

of mud. An attempt was made many years

ago to work this bed but without success. The
progress of this new enterprise will be watched
with considerable interest.

Phoenix Mines (Liskeard).—At last in-

formation is to hand as to how the re-opening

of these famous mines is progressing. In Sep-

tember last the property was placed under

the control of Bewick, Moreing & Co., who
provided ^"50,000, of which the liabilities of

the old company and other non-productive ex-

pensesabsorbed about ,£"23,000, leaving the bal-

ance of ^"27,000 available as working capital,

a sum which it was felt at the time was in-

sufficient to complete the Prince of Wales
shaft, the unwatering of the old worki

and to adequately develop the lodes in virgin

ground. However, that opinion has yet to be

verified; to-day the old workings are un watered

to the bottom level (1272 ft. on the incline),

and a commencement has been made to prove

the ground below by means of a winze from
that level. It is a little early to make an an-

nouncement of assay-values, seeing that the

winze is only down 5 feet, but it is encourag-
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ing for the general managers to be able to re-

port that the lode, for an average width of 5

ft. exposed, assays by vanning 79 lb. of metal-

lic tin per ton. The main shaft is now down
1158 ft. vertical below surface, and it is ex-

pected to intersect the lode at 1218 ft., so that

in about two months' time the proposed level

at this depth should be commenced.

as a claywork, the overburden being china-

clay. This apparently overlies a stockwork

which is about 30 to 40 ft. thick and can be

quarried at a low working cost. Sixty feet to

the north, and running parallel to the stock-

work, a tin lode has been exposed and two
shafts are now being sunk on it. It is pro-

posed to get down 30 fathoms before driving

/'S' Kew/
MID -EAST CORNWALL.-
«z^=^= Main Roads

, ,
Railways

Sea le of Miles.

WarJebnocp?

PelheriCRi ¥
[ S'Vlabyn

temple
/Crieesewnnq

iPhoenBi

rfelland

*

.# V"Warleqqon/

S'Wafin
•withiel

MulWn fow£!s- J2&1 Liskearc

Major

BelowdaJ

-^ ^ • Roche
'Goss Moor 1

, fc \ •$' Dennis Htnsbammb y,
C>(( } WhUfMoor '

llRclew

—/Bodmin
jtamvet Carfhydrock^^Road

He dm 00

1

Lostwithief

Unlivery
)Luxulian

oubleboi?

S^inndck

,/Braddock

^ Resf/rmel l-Boconnoc •S'K,

Duloe
'

Lanrealh

Me'ledor* (7Lhosf'
/

\ P TjCarpallaR V\

<A .SSrepnens

Cardaze fl^Tywardrealh

Pelynf

u rrrquW
i ./SNlOsTeTPBurpi

Ladock

Probus

"•Dowqas

Heiras^'olqoolfriras^Po'
TWater

^Mewajl .^Tfiarlesrown

Porrhpean .

FovVfMW^'.Lanteglos .lansali

,^Gr,am pound

.Creed

^Gribbm Head

;5rPenrewe'
English Ctia n

ne l

Cornubia Tin Company, Ltd.— This is

a new proposition, the shares of which have
been recently introduced on the market at

a premium. The company has been pro-

moted by the Cornish Exploration Company,
which was formed last year, under excellent

auspices, to consolidate the interests of several

groups concerned in Cornwall. The property

now being developed is situated at Roche in

Mid-Cornwall and on the main road to Bugle.

Favourable reports have been made by W. E.

Thomas and also R. L. Evans (the engineer

to the Northern NigeriaTrust). The property

appears to have been operated on a small scale

on the lode, and already it is reported that good
assay-values have been recorded in sinking.

The company has a nominal capital of £"75,000

in 10s. shares, of which £"35,000 is working
capital. The directorate includes James Wic-
kett, while the local management is in the

hands of C. H. Cropper.

Diamond-Drilling.—At South Crofty re-

cently an attempt has been made to test by
diamond-drilling some ground to the north of

the 245-fm. level west of Robinson's shaft, but

it is reported that the management is not satis-

fied with the results achieved. Many years

ago a similar experiment was made at Dol-
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, but expei ience prov ed that il the v

is undertaken to prove the assay value ol tin

lodes, tin- method is not sati fai tory. I

it is quite anothei matter, and

the surprise is that diamond drilling has not

been more extensively used in Cornwall foi

tins purpose.

St. Ives Consolidated Mines. The im-

provement in the Giew section ol these mines

continues. Frank's shaft lias been sunk in

virgin ground below the 14 ! fm. level, where

the north and south lodes forma junction. The
lode in the bottom ol the shaft assays -'5 lb.

black tin per ton over a width of 5 ft : in the

linn, level east, it assays 31 lb. per ton over

3i ft.

The black tin returns from the joint pro-

pel ties for the past si\ months have bee

under :

Tout Sales Amount
milled T. C. Q k. ..h/.-.l

14 ... 2032 -'1 £26i

Ian. 11 ... 1878 14 14 1 £1947

1 eb ... 1991 IS 10 £2380
Mel) 8 ... 1931 19 6 £2357

Apr. 5 ... 2009 18 2 £2263

May 3 ... 2192 19 16 2 £2554

12,033 111 7 1 £14,163

From these figures it will be seen that the

average recovery has been slightly over 23 lb.

black tin per ton of ore milled, and that the

receipts have averaged 23s. 6d. per ton.

Basset Mines, Limited.— For the twelve

months ended December 31, 1912, a gross

profit of ^5405 was earned, from which must

be deducted £"2000 for depreciation on build-

ings, and £"523 written off investments, so

that the net profit was only /"2882, which on

a turnover of ^"67,000 is small enough. Com-
parative tables given below will show that the

management of this mine has had a great

struggle for the past year or two to make a

profit at all, in spite of the excellent price

ruling for tin.

1912 1911 1910

Tons of ore milled 46,646 43.286 40,541

Sale of black tin 502 tons 586J tons 699 tons

Amount realized £66.224 £71.220 £65.435

Recovery perton milled 24 1b. 30 1b. 39 1b.

Total receipts per ton. .28s. 4d. 33s. 4d. 32s. 8d.

Total cost per ton 27s. 8d. 30s. 29s. 5d.

The decrease in the working cost is largely

due to a slackening of development, the foot-

age for 1912 being 4236, against 6474 in 191 1.

This decreased development was occasion-

ed by water difficulties and lack of men.

The chairman of Basset (Francis Oats) is a

strong advocate of energetic development, and

at the annual meeting of the company lamen-

ted the redui tion in T-\ el< ipmenl i osl as the
*' nnist unfoi tunate pan ol the repoi i."

I he

,, toi y feature is thai the bottom ol the

mine shows a considerable improvement in

tm content, It was stated that the 1"'!' in

l .1
i oe's shaft (the d< i pei I point in the nun.-)

had averaged 10 lb. blai k tin pei ton Foi thi

lasi 25 fathoms "l sinking, and thii

substantial evidence that at last the pool

tnd ha been passed. Another

important point is the 310-level eai I ol Mai

imii's shaft on the North lode, which has

been driven through a profitable section of

ground fathoms in length. The lode here

has varii d from J to - feet in width, prodm

on the average 40 lb. black tin per ton. In

the levels above, this lode produced copper,

but no tin in payable quantities. It would

appear from the report that at last the ad-

venturers ' are going to secure a reward foi

their patience and confidence in the nunc.

Scarcity of Labour. Most of the mines

are now sufl'et mg from lack of miners, and this

is one of the most serious of the problems fac-

ing the managers of Cornish mine . \i Basset,

development is perforce curtailed for this rea-

son, and other Camborne mines are similarly

affected, but the outlying districts are feeling

the pinch most. Foreign countries seem to

have a peculiar attraction for young Cornish

miners, although if they are prepared to work

in Cornwall as hard as abroad, with the pre-

sent rate of wages, and taking into considera-

tion the low cost of living, it is difficult to see

how they are better off abroad.

JOHANNESBURG.
Circular Shafts, after twenty years' neg-

lect, are coming into fashion again. The New
Modderfontein resuscitated the idea, and now
the Crown Mines and City Deep are rivalling

each other in the rush of welcome. The
Crown Mines shaft, which will be commenced
in two months' time, has for its object the

ventilation of the western area, and it will

connect at a depth of 2000 ft. with the 13th

or main haulage level, which is being extend-

ed westwards. The City Deep shaft will be

sunk near the northern boundary and in a

more or less central position, its object being

also ventilation. The sinking of this shaft

has been commenced and it is expected that

the reef will be intersected in two years time

at a depth of 2300 ft. The cost of this work-

is given as ^"70,000, but allowing for works

in connection and incidental expenditure, the

total disbursement will probably be £"100,000.

Both these shafts will be bricked throughout
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and have a diameter of 18 ft. The need of

these shafts raises the question : What other

mines will have to sink shafts for ventilating

purposes ? The point is important, because

with some properties the effect on the dividend

would be serious. There is also the contin-

gency that the Government, which is daily be-

coming more humanitarian as regards its re-

sponsibility to the underground workers, may
compel certain mines to sink ventilating shafts

whether they wish to or not. Technically

these circular shafts, departing as they do from

it is not comforting to be told that the ore re-

serve for this year is 0'2 dwt. lower in value

than the reserve for last year. For the quarter

ended March 31, the yield per ton was 17s. 3d.

and the cost 14s. 4d., leaving a profit of 2s. Id.,

which compares favourably with last year's

average, Is. 2d. This low working cost indi-

cates an excellent organization, but it depends

for its continuance on the present rate of

crushing of over 60,000 tons per month being

maintained, and this in its turn is governed by

the native labour supply. In a mine such as

Z jr

MILL OF THE liilUDEPUORT UNITED MAIN REEF.

current practice, are refreshingly interesting,

and they furnish a proof that the Rand is able

to get out of its groove now and then, and

that there are still engineers plucky enough

to benefit by experience in other lands.

The Simmer Deep has vainly endeav-

oured, ever since it started crushing in 1908,

to reach the ranks of respectability by paying

a dividend. Staggering under the load of

£ 1,650,000 capital, .£"630,800 first debentures

and £"262,500 second debentures, and an ore

reserve having an assay-value of 4'2 dwt., it

would indeed be a wonder if it made good.

The net result for the year 1912 was a loss of

,£"4,230, and the working cost was on the low-

level of 16s. 4d., which must be considered

creditable for a working depth of 3500 ft.

When it is noted that the yield was only

17s. 6d., it can readily be seen what a narrow-

margin this company has, and for this reason

this, where the ore is of uniformly low grade,

the only possible means of success lie in large-

scale operation and low working cost. In

this connection the question arises whether it

would be possible or economically sound to

raise the value of the ore milled by selective

mining. The answer to this, as far as this

mine is concerned, is that such a course is not

possible owing to the fact that the better por-

tion of the reserve amounts to merely 6% of

the total, and the value of it to only 4'75 dwt.

It is evident from this that the gold distribu-

tion in the three reefs worked is of a remark-

ably uniform character, all being equally poor.

If a selective policy were adopted, therefore,

the improvement would not be remarkable,

and the practice could be continued for a

limited period of time. Turning to the March
quarter again, the working profit was at the

rate of £76,472 per annum, as against ,£'35,546
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for 1912, .u-.il the rate ol < rushing

tons per annum as again It is

d, finani es permitting, to the

plant to .1 capa< itj ' ' tons pei annum.

poets are thus more h >ut Foi all

that the company has along and difficult road

i el.

White Employees on the mines are,

thanks to Mr. K. W. Schumacher, who shares

with Sir Lionel Phillips the responsible con

trol of the Central Mining ami Rand Mine

group, at present having a good deal of atten-

tion dire< ted to their condition of employment

and mode of lite. Mi. S- humai her has been

taking part in a public debate on the subject

ol insecurity ol tenure and other matters, and

in replying to the discussion he referred to

his intention of giving the men employed at

his mines an opportunity of acquiring their

own homes at a reasonable cost. He had

been asked what was the need for his pro-

posed housing schemes while there were fifty

thousand stands still unsold in the townships

round Johannesburg, and his reply was that

the prices demanded were exorbitant, and that

he at any rate was determined to give his men
land for practically nothing, whatever criti-

cisms might be levelled at him for doing so.

The idea of his firm was to end the holding-

up of land and its non-sale except at high

prices, and to place thousands of acres at the

disposal of mine employees on the easiest pos-

sible terms. A start had been made by build-

ing forty houses on rising ground to the south

of the City Deep. His firm would make no

profit, and might make a loss, but it was of

more importance to keep good men than to

save the £70,000 they intended to spend. As
regards the continual changes taking place

among miners, he was of opinion that it ought

to be stopped, one way being to let contracts

for longer periods. An analysis of the earn-

ings of a large number of underground con-

tractors for the month of August 1912, showed

the following: Earning over £100 for 27

shifts, 41 men; between £90 and £100, 41 ;

between £80 and £90, 48 ; between £70 and

£80, 87; between £60 and £70, 157; be-

tween £50 and £60, 267 ; between £40 and

£50, 378 ; between £30 and £40, 578 ; be-

tween £20 and £30, 696 ; between £10 and

£20, 291 ; up to £10, 64; and losing on the

month's wage, 30. The cutting of the miners'

contract- price he agreed was wrong, and that

when it was done it clearly showed that the

price set in the first instance by the manage-

ment was the result of bad estimation.

The example set by Mr. Schumacher is one

worth) ol imitation ; it shows thai he al lea I

: afraid to fa e i ritii ism. and il indii ates

that the magnati are bet oming alive to the

necessity ol brum less hopi lesi Ij oul ol toui h

with theii men than they used to be.

The Tropical Native is no longer to he

lited foi the mines. The < iovei nment

has come to this dei ision ow ing to the ten ible

mortality among them. The sinistei pan ol

the whole business lies in the fai I thai tin

deaths in the Witwatei rand Native Laboui

\ „ iat ion's > om pound were not included in

the mortality returns, in < onsequence of which

the death rate appeared to be much lower

than it really was. The Ministei of Native

\ it .ii i .. Mr. Saner, stated that he had made
rueful inquiries and that although he did not

think there was any impropei motive, the fai I

remained that important inl ation was not

supplied and not demanded, with the result

that the information as to mortality among
tropical natives published to the world was

entirely misleading, and he had come to the

conclusion that there was a considerable

amount of blame to be attached both to the

W.L.N. A. and the Native Allans department.

To show the masked position as compared

with the true one he quoted the returns for

the months of January, February, March, and

April, which gave the death-rate per 1000 per

annum on the mines and works for those

months. This was as follows : January, 44'6
;

February, (>4'1 : March, 71'8 ; and April, 51*5.

Including the mortality in the W.L.N. A. com-

pounds the rate was as follows : January,

115*1 ; February, 117'6; March, 118*5
; April,

73*4. From these shocking figures it is easy

to understand why the Government has order-

ed a cessation of recruiting in the districts

north of latitude 22 degrees south. The effect

of this decision will be that the mines will

lose 25,000 natives, though of course not all

at once, and the number recruited annually

will be less by sixteen thousand men.

The Government Gold Mining Areas,

variously known as State Mines, Modder

Leases, Government Areas, or Government

Leases, is making steady progress in the open-

ing of its large area of 2633 claims. There

are four seven-compartment vertical shafts, of

which the two northern ones will deal with a

length of strike of 10,900 ft., and the two

southern ones with a length of 14,200 ft., the

distance between shafts from north to south,

in the direction of dip, being 7000 ft. During

last year the northeast shaft intersected the

' reef ' at a depth of 2273 ft., and the northwest

shaft at a depth of 2395 ft., the assay results
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being, respectively, 77 dwt. over 20'5 in., and
7*15 dwt. over 3 1 in. At March 31 of this year

the southeast shaft had reached a depth of

3372 ft., and the southwest shaft a depth of

2966 ft., and assuming a dip of 1 1° on the line

of shafts and no reef dislocations, these shafts

should intersect the reef at about 3700 ft.

The cost of sinking the shafts during last year

varied from £27 to £?>6 per foot sunk, which

cost included sinking, timbering, pumping, and

bailing, and the usual internal equipment of a

shaft in process of sinking. Although condi-

tions were favourable to good work, these

of the profitable footage, equivalent to 6'3

dwt. over an assumed stoping width of 50 in.,

is not sufficiently good to effect a counter-

balance, though taken by itself it is of course

satisfactory enough in conjunction with large

scale operations. It must not be forgotten, in

connection with these remarks, that the area

developed to date is quite insignificant, and

that development results, therefore, afford only

a faint indication of what may be to come.

Financially, the company is in a sound posi-

tion. At the end of last year the cash on de-

posit and at bankers amounted to £"26,907,

CYANIDE PLANT AT MODDERFOXTEIN B.

costs reflect a high state of efficiency, and as

a proof of this it may be mentioned that in

March of that year a footage of no less than

233 ft. was accomplished in the southeast

shaft, which constitutes an easy record for a

shaft of this size. Since the intersection of

the reef in the northern shafts, development

has been actively pushed, and at March 31

the footage exposing reef amounted to 3661

ft. The assay-value of this footage was not

high, the average being only 10'8 dwt. over
18'9 in. In the report for the quarter ended

March 31, 1913, the commendable practice is

adopted of giving the profitable and unprofit-

able sampling results separately, and we learn

that the former amounted to 54% of the total

for that period and had an average assay-value

of 13'4dwt. over 23'4in. This percentage of

profitability is rather low, and the assay-value

and there was still 18s. per share to be called

on 775,000 shares. The capital of the com-

pany is £"1,400,000, all available as working

capital, there being no vendors' consideration

as with other properties. The absence of

vendors is due to the fact that the ground is

leased by the company from the Government.

In exchange for this facility it will, when pro-

ducing, pay a tax on profits varying from 10%
to 50% depending on the ratio of profit to out-

put. If profits are low the tax will correspond

to the profits-tax paid under the usual condi-

tions, but if the profits are high the amount of

tax will be heavier than that usually paid. As
against this must be considered the reasonable

capital, which is made possible by leasing the

ground, not buying it, and the protection af-

forded to shareholders by the terms of the

lease. It is hoped that in twelve months' time
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development will be fai enough advanced to

justif) -t i ommem ement being itiade « ith the

erection ol a reduction plant, whi< h m<

that crushing should start early in 1915.

,1 has not yet

been decided, but the intention is to pla< e one

asiderable capacity neai the southeast

shaft.

The Geduld Proprietary Mines has in

ed it- redu< tion plant by the additio

in stamps, 4 tube nulls. Caldecott tables, But-

ters filters and Brown agitators, making the

total ' imps and Us. 1 he new

tion will start at the end ol June and the

enlarged mill will be capable of crushing

us per month. The history of the

company has not been such as would point to

a brilliant future. Crushing started on Novem-

ber 1. 1908, and shortly afterwards the mine

was filled by a sudden inflow of water and re-

mained so for a year. Then the extraction

plant was a cheap one, and this, coupled with

the floury nature of the gold in this particular

ore, precluded anything like a satisfactory ex

trac tion. The trilling scale of operations also

prevented any effect being observable on the*

large claim area and capital. In 1912 a profit

of {"56,996 was obtained as against one of

^39,969 in 1911 ; the yield per ton remained

stationary at 26s. 9d., the cost decreased from

21s. 9d. to 20s. 10d., and the profit rose from

5s. Od. to 5s. lOd. The ore reserve was con-

siderably increased, and at the end of the year

it amounted to 1,475,000 stopetons made avail-

able for mining by 24,990 feet of development,

the average linear assay of which was 6'98

dwt. over a stoping width of 52'8 in. The
consulting engineer of this company declines

to apply the development average direct to

the reserve tonnage in the usual way, as he

holds that development results do not afford

sufficient information on which to base an ac-

curate estimate of the value of the tonnage

contained in large blocks. This seems a super-

cautious, even timid, view to take, and it is

one not shared by the consulting engineers of

Modder B, Brakpan, and other large-block

mines. Compared with the ' indirect '
value

of the reserve of 1911, the reserve of 1912

shows just a faint improvement in content. In

the March quarter 65% of the footage sam-

pled was profitable and averaged 9'21 dwt.

over 35'5 in., or 327 inch-dwt., as against 369

inch-dwt. for the ore-reserve footage of 1912,

thus pointing to a tendency for the assay-value

of the ore to depreciate rather than to appre-

ciate. The 'profit' amounted to £\ 1,930,

which also shows a decrease, but this is due

largelj to the disturbing effi ct ol the prepai

ation foi the starting ol the new plant
;

this

,l turbam e \\ ill also exert i: e a depressing

ritr, i upon the revenue foi the |um quai ter,

\ regards the results ai hieved in 1912, it is

to be noted that 31'.. ol the tonnage i rushed

grade development ro< k and that the

yield was in i onsequent e below what the ro-

und) i not mal i onditions might be ex

.1 to furnish. The mining pra< tii e pre

-cuts no striking feat me. There are two ver-

in ft. apart. No. 2, where all

develoi int was concentrated last year,

rea hes the reef at a depth of 1695 ft. and No.

. a i a di pth of 1853 ft. As is usual in this

area, the pay-reef lies on a slate footwall, and

the average dip is 8°. 1'illars are left only

along the important ways of communication

or to protect permanent works, and pa< king is

used for protecting the stopes. Watei has

caused much inconvenience in the past and

last year 626 million gallons was lifted to the

surface against a head of L850 it., at a i ost ol

- L.669 or 8"31d. per 1000 gallons; this quan-

tity tends to increase, as in January a fresh

feeder was struck which is giving 15 million

gallons per month. Machinesare more favoured

than they were, 38% of the ore in stopes being

broken by them last year as against 19% in

the previous year. In prophesying about a

dividend.it is within memory that the company

has never yet increased shareholders' bank

balances by a distribution of earnings, but

when the full plant is running we may hope

that improved profits will accrue. In view,

however, of the still modest dimensions of the

reduction plant as compared with the size of

the capital, ,£"875,000, it seems fairly safe to

predict that the property as at present worked

will never succeed in struggling above the 10%

dividend level and may possibly not reach even

that.

Flotation. -The arguments in connection

with the lawsuit instituted by Minerals Separ-

ation, Limited, and James M. Hyde, for in-

fringement by the latter at the Butte & Superior

mine, Montana, have been concluded, and the

judge has intimated that some time will elapse

before he gives judgment.

NEW YORK.
The Situation in Mexico remains hope-

lessly complex, and most divergent opinions

are expressed by operators who have recently

returned from that distressful country. In

the north, Carranza is in control almost every-

where except at Guaymas, and conditions are

fairly quiet. At Cananea there was a good



JUNE, 1913 423

deal of disturbance due, curiously enough, to

the fact that the company was unable to keep
work going at the regular rate. Insurgent

activities along the line of the Southern Paci-

fic had so interrupted traffic that the supply of

fuel threatened to become short, and the

manager, J. S. Douglas, began to curtail oper-

ations. Dismissal of the men caused protest,

and numbers of them were employed at clean-

ing-up and other odd jobs at a reduced wage.
This was regarded as an attempt to reduce

wages and the protest became so strong that

Mr. Douglas was obliged to leave Cananea.
Later the situation cleared, and by the end of

balance of $11,000,000 still due. A loan of

$25,000,000 has already been floated to re-

habilitate the National Railways. The Na-
tional Railways has $10,000,000 in 4i% notes

maturing June 1, and Speyer & Co , Kuhn,
Loeb & Co., and Ladenburg, Thalmann & Co.

are engaged in the financing necessary.

Copper.—The report of the Amalgamated
Copper Co. shows a surplus on hand of

S -'4,000,000, and its principal subsidiary, the

Anaconda Copper Mining Co., paid dividends

at the rate of 12% upon its capitalization of

$108,000,000 and added $6,000,000 to its sur-

plus. Another interesting feature of the re-

A SQUAD OF HURALES, Oft MEXICAN QEXDAKMEIUE.

May the plant was practically in full opera-

tion again. In some quarters work has been
little affected by the revolution, in others it

has come to a complete standstill, with no
hope for speedy resumption. The $100,000,000
loan which has been sanctioned by Congress
and for which funds appear to be available in

Europe, is variously interpreted as likely to

provide the Diaz-Huerta government with

sufficient money to completely control the

situation, and as merely furnishing a further

prize round which intriguing politicians can
squabble. An advance of $10,000,000 has al-

ready been made by the bankers making this

loan, and this sum has been paid over to

Speyer & Co. in part liquidation of the debt

contracted by the Madero government a year
ago. It is reported that Speyer & Co. have
agreed to underwrite bonds extending the

6—4

port is the purchase of 150,000 shares of In-

spiration Consolidated stock during the year.

The Inspiration is evidently practically con-

trolled by the Amalgamated, the offices of the

two companies being adjacent at 42, Broad-
way. The action of the Amalgamated, the

leading company mining copper by time-

honoured methods, in taking a hand in what
promises to be one of the leading companies
of the low-cost porphyry coppers, has been the

cause of much comment. There are marked
signs of a rapprochement between all the lead-

ing copper companies of the southwestern
United States, and the ' copper trust,' so much
discussed a year or two ago, may be to all in-

tents secured by exchange of shareholdings in

the leading copper companies. L. D. Ricketts,

who is consulting engineer for the Arizona

Copper as well as Cananea Consolidated (con-
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I by Amalgamated) and the Ph(

e properties, now ha-- his beadquartei

. I ti oadwaj . a< ross the hall from t h<-

Amalgamated offices, so thai the big com
is are at least neighbourly.

The Chino and Ray Consolidated Coppei

companies have ;it last entered the rani

the dividend payers, a quarterly dividend of

re ha\ ing been declared on Chino

M lj , and per share being

declared on Kay Consolidated on the

day. rhe annual reports of these companies

were received last month. It is interesting to

note, however, that so far as French investors

are concerned, this is the second dividend on

rhino shares instead of the lirst. When the

is were placed on the Tans market the

tirst buyers cashed a premium of 1 "25 francs

per share, and the shares were afterwards

officially quoted as " coupon No. 1 stamped

for instalment dividend paid." The declara-

tion of a quarterly dividend of 75 c. places

Chino on the basis of $3 per share per year.

The dividend had little effect upon the selling

price of the shares, as it had long been ex-

pected.

A. C. Burrage is being sued by Louis Ross

of Boston for a division of profits in the fl ita

tion of the Chile Copper Co., the $1 10,000,000

corporation promoted by the Guggenheim Ex-

ploration Co., of which mention was made last

month. Ross, who claims to have originally

obtained the options upon the properties in

question, charges that Mr. Burrage concealed

important facts concerning the value of the

properties.attempting to secure Ross's interest

at a price below its actual value and in accord-

ance with their agreement. The suit is for a

10% interest in the $25,000,000 of the capital

stock of the Chile Copper Co., which A. C.

Burrage is alleged to have received for his

share in connection with the flotation of the

company.
Samuel Untermeyer has been getting a

good deal of undesirable publicity recently in

the New York Sun, which has revived the

unsavoury story of the Harney Peak Mining

and Milling Co., into which English investors

put ^"400,000 for the purpose of mining tin,

but which has yielded instead a small amount

of lithia salts, convenient for relieving the re-

sulting headache. The properties, a number
of claims on which occurred narrow tin-bear-

ing veins, were under option to the Phelps-

Dodge interests over twenty five years ago,

but were abandoned as valueless. Mr. Unter-

meyer and his associates then got hold of

them and proceeded to float the venture in

Ion, In spite ol th< a< tivi

the Financial News, Mr. Untermeyer, who
had pu\ iousIv been su. i essful in

English capital im investmenl in \i an

breweries, rail ed [
H 10, and the stoi y - -

that the geologist sent ovei to examine the

itv was kept so liberally supplied with

hment that he did nol detei t thai

the tm ore upi m the dump had been
i i ured

from othei properties, the fi ugal management
purcha ing il withi ompany funds and having

it carted from dump to dump iftei dark v

a day's sampling was completed. I hi I irj

looki '1 promising but did not persist in depth,

and the greatei a unl of the blai k material

presi nt m the ore proved to be tourmaline in

stead of cassiterite. The company wa oon

in difficulties and the English shareholders

brought suit in L894, asking for an ai i ounting

and that a receiver be appointed. A. R

Ledoux was appointed receiver, the only good

luck the shareholders had, as the suit dragged

on for fifteen years. It was alleged thai I n

termeyerreceived $13,000 in cash and $90,000

in stock for his efforts in raising English capi-

tal. With a clever and unscrupulous lawyer

for chief defendant, the law's delays were used

to purpose, and it was only recently that the

company was reorganized, as the Pahasapa

Mining Co. Mr. Untermeyer's associates

provided $50,000 with which to continue ex-

ploration work, but as he claimed to be the

attorney for the syndicate he was relieved of

the necessity of supplying any cash. The
reason for recalling the story just now is per-

haps the conclusion of the suit by C. R. Flynn

against a new York syndicate composed of

William 11. Brevoort, Willis McNornick,

Clarence K. McNornick, Thomas T. M.
Raborg, George Martin Luther, Otto Ger-

mer, Barnard M. Baruch, Payne Whitney,

and Samuel Newhouse, for a \0% interest in

the profits derived from the flotation of the

King Edward and Watts mines at Cobalt.

Flynn, win is an experienced Alaskan pros-

pector, was retained to select claims at Cobalt

for a contingent interest in the profits derived

from their exploitation, but was ' frozen out

'

when the deal was made. The judge awarded

him S360,000 and interest, the full amount of

the claim. Raking up Mr. I ntermeyer's past

may also be a sequel of the Pujo investigation

of last winter, in which Mr. Untermeyer gave

the house of J. P. Morgan & Co. some un-

pleasant moments by virtue of his knowledge

of inner affairs gained while serving the firm,

thus perhaps producing a very natural desire

to ' get back at him.'



DISCUSSION

Our readers are invited to criticize anything appearing in this magazine and to discuss

other subjects of general technical interest.

Miners' Phthisis on the Rand.
The Editor

:

Sir— I am writing to you in the hope that

you will make some effort to stop the whole-
sale murder that is now and has for many
years been going on in the Witwatersrand
mines. I enclose marked printed matter that

will put you au fait with some of the recent
facts, but for the benefit of your readers I will

give a short summary of the position.

The present Phthisis Compensation Board
has had 2413 claims presented to it in six

months. The applications in January were
1 1 per day and, I am informed, in February
and March from 8 to 1 1 per day. Very few
of these can be described as ' cumulative

'

cases, as the applicant has to show 2 years'

work out of the previous 4. The miner who
has left the country has been barred, practi-

cally, by a ruling (only just withdrawn) that

the application has to be certified by a Rand
doctor. Owing to the shortage of efficient

miners, the mine controllers are winking at

the continual employment of men in an ad-
vanced stage of silicosis, and this collusion is

furthered by the fact that before the miner can
receive the meagre compensation of £8 a
month for 1 year, he must give up his blasting
ticket and livelihood. Many men continue
working, knowing they are doomed, for the
sake of their wives and families.

There have been no arrivals of miners from
abroad for many months, and consequently a
large and increasing proportion of the under-
ground men are now Africanders. It is gener-
ally agreed that these men, being the progeny
of those living an out-door life, succumb to

silicosis much more quickly than the foreigner,

the latter quickly enough.
The principal sufferers are the rock-drill

men. More than half the bad cases occur
among them. They only number altogether
about 3000 in employment at one time ; and
it is clear enough that about half of them are
knocked-out every year. This is a state of
occupational disease unequalled in the so-

called civilized world.

I took up this question in the Transvaal
Leader in the latter part of 1910, and, partly
as a consequence, the present Phthisis Com-
pensation Act was passed. My figures and

conclusions were derided and treated as scare-
mongering ; it is now proved that they were
all understatements. Under a succession of
supine and indifferent governments the ' in-

dustry ' has needlessly killed and scrapped
with accident and disease about 100,000 hu-
man beings since the war. The total of deaths
in the British army from bullets and disease,

during the whole of the South African war,
was only about one-fourth as many.

I am not a party politician in any sense. I

ask you to take up this matter for the sake of
humanity in general, and also because it is of

the utmost importance to the South African
community. I am sure, that if you do so, you
will not waver in so good a cause.

I have a large amount of material on the
subject which will be at your disposal should
you desire it.

E. J. MOYNIHAN.
Johannesburg, April 18.

[We refer to this letter in our Editorial

columns.

—

Editor] .

The Status of the Metallurgist.

The Editor :

Sir— I have noted, with much interest, your
definition of a ' mining engineer,' but I ven-
ture to suggest that the origin of the word
engineer ' should be remembered when mak-

ing such definition, and that you should say
that such a person is one capable of designing
a scheme of operations rather than one only
capable of inspection and management. I

also note your remark that people with spe-
cialized technical knowledge often lack the

further qualities required in a good ' mining
engineer.' The technical specialist has no de-

sire to usurp the term, but he does object, and
strongly too, that a man who may be thor-

oughly capable in the matter of the inspection
or management of mines should be able, un-
der the cloak of the term ' mining engineer,'

to report and advise in connection with tech-

nical matters on which, by training and experi-

ence, he is comparatively ill-informed.

I have in my time seen many instances of

the t utility of the engineer advising on metal-
lurgical treatment. In one case, the ' mining
engineer ' was asked to report on the treatment
of the ore. He made a report without any

425
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metallurgical examination oi the ore.

consultant's pet ideas ol an up to date plant

were embodied in .1 scheme that cost about

The result was an entire Failure.

nst month's efforts were termed experi

mental.' At the end ol the sec ond month the
' mining engineer 'retired. The services of a

nd ' mining engineei ' were then requisi-

tioned, and a furthi (it) was spent, with

similar results. 1 ual expenditure m-

curred by either of these men w.is not within

it the calculated amount.
In another instance I can quote, a mining

engineer had a series of investigations made
by a technical man. Unfortunately he entirely

misinterpreted the results, which were plain

enough to a named man. On the mining

engineer's report, a scheme of treatment was
adopted for 5 or 6 years, with the result of

robbing the mine and, incidentally, the share-

holders. The end eventually came to these

perverted metallurgical notions and the prop-

erty was shut-down. Afterward the plant

was re-modelled on the lines actually indicated

by the original experiments.

It seems about time that there should be a

definite recognition of the work of the metal-

lurgist in the control of metallurgical opera-

tions, and of the work of the metallurgical

engineer in the design of such operations. I

am not considering, of course, men of proved
standing in both departments of the profes-

sion, but I refer more particularly to the rank

and file of the members of the Institution. I

think that it is hardly right that a man should

style himself 'metallurgist' (in conjunction

with mining engineer ') when he is not in

practice as such and is unable to adduce satis-

factory evidence as to technical training and
continuous experience sufficient to justify the

assumption of capability. To become a mem-
ber of the Institution one must show experi-

ence and proficiency in mining or metallurgy.

This places the metallurgist on an equal rank
with the mining man. Mr. Bedford McNeill's
effort to improve the status of the mining en-

gineer by seeking statutory powers to control

his behaviour and actions is commendable ;

but is the mining engineer to be officially

allowed to report and advise on metallurgical

matters of which he may know nothing ?

On the other hand there are a great number
of members who have no wish to leave the

specialized metallurgical work in which they

are engaged. They put forward no claim to

the appellation ' mining engineer '

; but the

importance of their work and the fact that

mining operations are only possible when fol-

lowed by < tin ient metallurgii al i ipei al

should en e measure ol protei tion to

.', e\ ei i apable, are, undi i exi

me, conditions, given not ham e toai sert them
The metallurgist, as such, has no

inline His only hope is to secede from the

rank . becoming lust a managei and latei a

mining engineer. This means a u loss

to the profession both in technology and in

ventive effort.

The proposed subscription list foi the bel

tei protection of mining engineers is likely to

meet with a poor response from the inetallm

gists, unless some measure of recognition is

accorded them in the proposed charter.

A. W. Ail i \.

Rhodesia, April J5.

Kyshtim.

The Editor :

Sir- Having just read the article in the

April issue of the magazine on Kyshtim, by
Mr. J.

1'. 13. Webster, upon my return from

South America, I note that credit is given me
for carrying out the first experiments there, in

connection with the treatment of fine ore and
flue dust in a small gas-fired Siemens- Martin
open-hearth regenerative furnace, which was
part of the ironworks plant at Kyshtim. As

a matter of fact, the credit for this work is due

to the Russian staff under the direction of Mr.

Koliasnokoff, who carried on extensive experi-

ments and obtained excellent results, before

my connection with the company, and during

the time that I was engaged in building the

pyntic smelting plant at Karabash. As I do

not wish credit for work and results that right-

fully belong to others, I shall be grateful if

you will kindly publish this letter.

Walter G. Perkins.
London, May 1 3.

Benue.

The Editor :

Sir— I have only just seen your editorial on

Nigerian Tin in which you refer to my report

to the Benue (Nigeria) Company, Limited.

You take exception to my statement that the

Bawa area would be ideal for dredging 'were

it not for the layers of stiff clay."

Assuming the prospecting work to have

been properly carried out, and the machinery

and metal-saving appliances to be mechanic-

ally efficient, the two principal remaining

factors affecting the success or otherwise of

the plant are : (l) Proportion of actual to

theoretical output ; (2) Percentage of metal

recoverable. As regards No. 1, the presence
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of clay is not in any way a serious drawback,
provided the design includes a type of bucket
that will tip readily, and a ladder with plenty

of overhang, allowing the ground to be well

undermined so that the face falls freely. As
to No. 2, a clayey wash is a slight but not a
serious drawback, and an experienced dredg-

ing engineer after a careful examination is

able to form an accurate idea as to the per-

centage of recovery on which it is safe to base
his estimates.

Really serious obstacles to successful bucket-
dredging are : buried timber, hard and uneven
bedrock, and cemented wash. None of these

are present in the Benue company's ground.

I hope you will see your way to insert this

letter, as I think it may serve to dissipate a
misconception as to the detrimental effect of

some amount of clay in bucket-dredging pro-

positions.

J. Wontner Brown.
London, May 21.

Scientific Prospecting.

The Editor :

Sir—Owing to the wide range of work now
embraced by the duties of the mining engi-

neer,' it seems to me that there is need for

differentiation between the preliminary in-

vestigator of ore deposits, and the organizer

and administrator of work on such deposits

when they have reached a stage at which their

prospects are held to warrant the large outlay

of capital. The preliminary investigator of

deposits—or 'prospecting engineer'— is, I take
it, the person Mr. Stephen J. Lett has in view
in his letter 'A Plea for Scientific Prospect-
ing,' as apart from the mine manager whose
specialty should be administration. This lat-

ter work presupposes a thorough knowledge
of all underground conditions and problems.
But the special administrative faculty or the

ability to apply such practical knowledge to

the attainment of the best commercial results

is not only the outcome of training, but is, like

generalship, partly an inherent quality of

mind. Similarly, the prospecting engineer
will owe his ability to recognize the possible

value of deposits not only to geological train-

ing, but also to inherent ability to recognize
and note all the small facts and features ex-

hibited by a given deposit under considera-
tion, and perceive their real economic bearing.

The present system in the selection of an
engineer to examine and report on mineral
deposits too often results in the appointment
falling to a man who has given proof of his

ability as an administrator, his work as such

probably appealing to his directors as business
men. Having specialized in administration,

he cannot, however, be as good at the other
line as if he had chosen the latter as his spe-

cial work in consequence of a natural bent.

And in many cases he will have little, if any,
talent, and possibly the minimum of special

training for the work. The training of the
administrator deals with the practical com-
mercial aspect of mining, and that of the pros-

pecting engineer with the geological and theo-

retical questions ; although, of course, the lat-

ter must always bear in mind that his work is

to be for the ultimate benefit of the administra-

tor.

Another result that often follows the selec-

tion of an administrative man for prospect-
ing and examination is that, realizing his

deficiencies in the new work, he also probably
lacks interest in it. In consequence, he tends
to pursue a policy of safety, in order not to

endanger his previously-gained reputation, and
requires such an amount of development as a
basis for any recommendation, that the depo-
sit is brought beyond the prospect stage, and
is approaching his own proper sphere. Should
this amount of data not be forthcoming, his

tendency is against the recommendation for

further development of promising but unde-
veloped deposits, which, considered by the
prospecting engineer, might have been suffi-

ciently encouraging to warrant some explora-

tion. The work of the prospecting engineer
deals with the speculative aspect of ore depos-
its, that is, using the word 'speculative' in the
sense of possibilities which, though not cer-

tain, may legitimately and reasonably be con-
sidered as fair mining risks. The work of the
administrative engineer must in itself tend to

eradicate the faculty for forecasting uncertain-

ties, and for giving a true proportion to the

possibilities, or lack of them, in any given de-

posit, just because the work deals with the

mechanical facts of turning ' ore-in-sight ' in-

to the best marketable form at the least cost.

It is, however, obvious that the engineer
sent to inspect undeveloped or partly developed
properties should not make a practice of in-

directly condemning, by a judicious system of

hedging, all such properties. For in course of

time the company's capital might become de-

pleted by these investigation costs, without
any actual mining having taken place ; or, on
the other hand, the policy of the company
might tend to become that of acquiring only
fully-developed mines, and often having to do
this at considerable outlay. However desir-

able this latter policy may be, it remains for
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someone to conduct the preliminary work;

and owing to a considerable amount ol judg

ment being required to decide what justifies

expenditure, and how that expenditure is best

to be practically applied, much money i ol

ten wasted. Properties are taken up thai

seem, t" the genuine prospecting engine>

hold no bright possibilities of abnormal rich-

. 01 immense tonnage, but merely pro-

mises ol a moderate return on the capital in-

volved, which anything unforeseen might tui n

into a dead loss.

So far 1 have dealt with the prospecting

engineer in the undeveloped or partly develop-

ed stages of deposits. His further work is

the examination of full working mines, or a-

bandoned mines, with the view of ascertaining

what prospects there are of the opening-up of

extensions or parallel bodies, or the recovery

of lodes, or of increased assay-values in a lode.

It is obvious that this class of work is only a

continuation of the work usually known as
' prospecting.' The same training and the

same natural aptitudes and tastes are required.

Like the former, it is at present often given

to the successful mine manager on the

strength of his administrative capacity, which,

invaluable as it is in its own sphere, is no

guarantee of success in the other.

F. E. B. FRIPP.

Oxford, May 19.

Results from Sampling.

The Editor

:

Sir— In looking through the May issue of

the Magazine, I was struck by an article en-

titled ' Results from Sampling,' giving an

analysis of the various samplings of a mine in

Nicaragua, written by Mr. C. S. Herzig.

W'lule 1 have no doubt that Mr. Herzig is en-

titled to every credit for his professional work,

I trust that he will excuse me for making a

few observations upon his article from a

general standpoint. I assure him that I have

no personal interest in the matter. That is to

say, I am not one of the four engineers, desig-

nated A, B, C, and I), nor do I know any of

them personally.

I regret that Mr. Herzig has unnecessarily

gone out of his way to draw a comparison be-

tween his own work and that of the other en-

gineers to whom he refers. In common fair-

ness to them, I should like to hear what A, B,

C, and D, have to say upon the subject, hav-

ing regard to the time when each report was
made and other circumstances, before feeling

quite convinced, as Mr. Herzig's article ap-

pears to suggest, that his conclusions were so

niiK li mi i
: ath a and bettei justified

than those "i one "i two ol the men, al any

rate, who reported pre\ ii iui I ] although, ol

course, 1 do nol dispute thai some ol Mr.
Ilii ig's criticisms from a broad standpoint

seem to be warranted by the facts as stated

li\ linn.

It must be put t" the credit ol all the engi

neers, as Mr. Herzig himsell admits, that

there is a maximum dilleienre ol <ml\ aboul

10% in the average assay-value obtained by
their sampling of the mine, although the mi

thod of arriving at then results differed con

siderably.

As regards the engineers denoted by A, B,

C, and D, 1 think it should be said in their

la\ our that they attempted to give the relative

extractions of gold and silver in their reports

;

this is a matter that Mr. Herzig does not

cover in his own estimate, and he overlook • il

as a point to their credit. Instead he reckons

apparently upon an all-round extraction of 88%
of the gold and silver combined.

As regards engineer B, the only fault that

Mr. Herzig sees in his work is that his esti-

mate of working-cost was too low. But surely

some allowance in this respect should be made
for the lapse of years between the date when
In , I i's, examination was made, and subsequent

estimates, for an engineer reporting upon a

mine, after it has been extensively developed,

is in a far better position to judge of what the

actual working costs are likely to be, than a

man employed at an earlier stage of its history.

And it would seem upon Mr. Herzig's own
line of argument that engineer D actually de-

serves commendation for his conservatism on

this particular score, since his estimate of

working cost is $4'25 per ton, or 25 cents

higher than Mr. Herzig's own figure. More-

oxer the statement referred to, in the body of

D's report, that 8000 tons should be omitted

from two blocks seems to discount the alleged

o\er-estimate in his figures, as tabulated, to

which Mr. Herzig alludes.

But passing over these minor criticisms,

and some other matters that may be open to

question, the point that chiefly astonishes me
is that there are some figures in the column ot

' total value ' in the table on page 365 of the

Magazine, that I cannot make agree with the

tonnages and assays given by Mr. Herzig ; and

under these circumstances the foundations

upon which he builds his arguments appear

to me to be materially affected. These figures

consequently need material revision, and call

for some explanation which the writer of the

article will no doubt supply.
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It is unfortunate for the support of his argu-

ment that Mr. Herzig's own figure of $498,865

appears on the face of it to be $99,711 less

than it should be, which of course substanti-

ally affects the comparison with the other esti-

mates given in the table ; and I think that the

method of presenting comparative figures of

this description, in tabular form, even assum-

ing them to be perfectly correct, is in any case

open to grave objection, since there is nothing

to show to what extent each individual engi-

neer explained or perhaps qualified such figures

in the body of his report.

It is true that Mr. Herzig points out in the

foot-note that the tabulated figures under the

heading of ' tons of ore,' were not represented

as being all
' assured ore,' that is,

' ore in

sight.' (For example the ' San Basilio ' and

the ore included 'between 2 mines' in the

estimates given by A and C). But if so, how
can we compare the total gross value and net

profits calculated on the gross tonnage pre-

sented in the different tabulated estimates

with Mr. Herzig's estimate of 63,008 tons of
' assured ore,' and the profit it should yield,

including only ore on the dump ? Mr. Herzig

does not give his own figure of net profit, but

it may be roughly calculated from the figures

given, for the purpose of comparison, assum-

ing that the figures of ' working cost per ton

'

are to be taken as an average for both the

mine and dump-ore, as would seem to be the

case in each instance. And I observe that in

this estimate of ' assured ore,' whether rightly

or not, Mr. Herzig includes 50 feet below the

bottom level that does not seem to have been
' blocked out,' which is more, at any rate, than

B allows. As there is no explanation given

of the grounds upon which these allowances

were made, we can only accept Mr. Herzig's

statement as it stands.

Further, I should point out that Mr. Herzig

allows nothing for ore ' between 2 mines.'

May not this be going to the opposite extreme

of crediting the ground in question with a

possible 357,300 tons ? I would like to ask,

is the one assumption in fact any more justi-

fied than the other ?

In conclusion, may I venture to say that I

believe it is, generally speaking, desirable even

for hard-headed people like mining engineers

to refrain from slinging stones. We all have

to live together, on occasions, in tin shanties,

and in the tropics, at any rate, we may be

thankful not to find ourselves in the proverbial

glass house.

A. G. Charleton.
London, June 4.

Professors and Practitioners.

The Editor :

Sir— Your article under the above heading

I have read with great interest, especially be-

cause I have had experience in the lecture-

room and in the field, and because I am privi-

leged to know eminent men, principally British

and American, of both classes. After care-

fully weighing what you have said and while

agreeing with the general tenor of your argu-

ment and with its conclusion, I am forced to

realize that, by leaving, in connection with

your several statements, so much to be tacitly

understood, you have perhaps exposed many
of them to separate attack ; and that, by touch-

ing all too lightly upon some of the most im-

portant factors, you have not sufficiently forced

home the point which you wished to urge.

I submit that, if a man is to be a professor,

he must have a broad knowledge of the facts

and principles of his subject ; that, as the

capacity of everyone is limited so that what

one person can do, see done, assist in the doing

of, or direct the doing of, is to what is or has

been done by others just as a drop of water is

to the ocean, the path by which this broad

knowledge has been acquired must in the main
have been through the medium of language,

spoken, written, or printed ; and that there-

fore the man must be a scholar whose literary

qualifications are of no mean order.
" The ability to convey a fund of ascer-

tained knowledge from one man to many stu-

dents " involves some of the most important

factors in the whole question. To have this

ability, a man must possess, as you indicate,

a sympathetic, discriminating, and logical

mind, which clearly perceives what in quan-

tity and quality can best be received, which

then chooses such from its store and arranges

the chosen in such wise as to appeal most

effectively to the intelligence of another. It

is necessary for him to have, in addition to a

good knowledge of English, a good delivery of

it ; for spoken language is the channel along

which thoughts are to move from his mind to

the student's. There may be some people,

priding themselves on being practical, who
say a defect in this regard does not matter a

great deal if the man knows his subject.

Would they not be the first to find fault

with a defective wagon, railroad track, boat,

pipe-line, or cable used in conveying some-

thing of worth from one place to another ?

That which is to be conveyed might be dam-
aged or even lost partly or wholly ; and the

very end in view, the placing of the maximum
amount of that which is valuable in a pre-
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destined plai e, 1"- defeated.

Who is more liki ess tin- above in

dicated qualiScations ;
I lu- sua essful teachei

.)i the successful practitioner ?

\ professoi of a subject, not mining

metallurgy, is usually a man who has had a

distinguished 01 al leasl verj creditable aca

demic careei followed by a period ol success-

ful teaching ; and there i an be no rea on foi

supposing that what is es ential or desirable

m Ins case is not equally so in that ol .1 pro

fessoi ol mining 1 11 metal Iui

We cannot forget that in the instance of

I ol these subjects there lias been in Eng-

land a man who, whilst being a famous pro-

fessor and a celebrated author, was notaprac-

titionei properly so-called: Le Neve Foster

and Percy.

You say that "the fact that a man is an

authority on the cyaniding of gold ores, for

example, does not necessarily involve aptitude

to teach the general principles of metallurgy."

I would add that he may not even be able to

give a really good lecture on cyaniding. In

any case, if he were attempting to perform the

duties of a professor, he would be very prone

to devote an undue amount of time to that

branch of the subject. In this connection, it

may be remarked that there are some mining

and metallurgy specialists who admit very can-

didly that they are most ignorant of branches

other than those to which they give their prime

attention. All honour to the specialist prac-

titioner who has succeeded in gaining his

laurels by devoting almost exclusively his best

capacities to one branch of a very important

art. But the fact that he is a specialist can-

not be regarded as a qualification for pro-

fessorship.

The case of a man who has had general ex-

perience as a practitioner is different from that

of the specialist ; and the fact that he has had

such must be regarded as a strong qualifica-

tion, to be weighed along with those previously

indicated.

That he has been compelled to submit some

part of his knowledge to the tempering pro-

cess of practice must have benefited him. Any

liking which we may have for him because he
" has done things " ought not, however, to pre-

vent us from remembering that a man who has

been only a successful lecturer has also done

things, which if more subtle may yet be greater.

Your remarks regarding the age of a newly

appointed professor are certain to appeal to

most of those of your readers who are inter-

ested in the subject, in respect of this part of

which it is perhaps pertinent to remember that

Sii I [em y Ro < or-
1 ommen< ed hi profi soi

ship .11 the age ol aboul ! I. I" appoint .1

man who is ,,1 advanced years and who 1

quite unai quainted with the elements ol teai h

mi-; would be gruesomely ridiculous ; whereai

a man who. being of advani ed years, is al the

same time a skilled lei tiller and a Successful

pra titioner, would probably prove to be an

excellent professor, who might be ol greal use

foi .1 1 onsiderable pei iod if the limit ol 60 01

65 years were removed. Ii seems impossible

to explain satisfactorily whj this limit exi 1

in the case of a profi km but not in that ol a

judge or statesman. However, while it does

exist, the age ol .1 professoi at the time ol ap

pointment might to be such that he may oc-

1 upy the chair tor at least 10 years.

What yon have said concerning professional

practice iscertain not to be agreed to by many ;

for you have struck right at the hearl ol ai

cepted and established custom, the life of

whn h has probably depended upon an incor-

rect conception of the duties of a profi 01

and the obsequies of which would be attended

with solemn gladness by all who desire thor-

oughness.
F. W. Armstrong.

London, June 6.

Hoisting is done electrically at the

group of mines belonging to the Cananea Con-

solidated Copper Co. in northern Sonora, Mexi-

co. Power is generated at a central station ad-

joining the smelter. The waste heat of the fur-

naces is utilized for steam-raising, and there

are additional boilers in which crude oil is

used. The engines are of the turbine type,

direct-connected to three-phase alternators.

Current is sent to ten separate mines, situated

from 1 to 7 miles from the power-house.

Over 50 hoists, above and below ground, are

in use, varying in rating from 55 to 375 horse-

power. Of the latter, three have been erect-

ed, having 8500 lb. rope-pull, and 1250 ft. per

minute rope-speed. The 375 h.p. hoist at the

Cananea- Duluth mine is of interest, as it is

the first induction-motor hoist in America con-

trolled by a positive electric brake. The brak-

ing is not affected by any failure of the line-

current, for should the line-current fail during

lowering, the flywheel would maintain the ex-

citation of the brake-current for li minutes.

This system of positive electric braking has

given satisfaction, and others of the same type

are being erected in mines in America, where

the conditions do not warrant the installation

of the more expensive Ward-Leonard system

of control.
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PERSONAL
J. B. Atkinson has retired from the In-

spectorship of Mines for the Newcastle dis-

trict of the North of England.

WlLLAM BACH has returned from the

Marinsk district, Siberia.

Sidney H. Ball is here from New York.

\V. J. BARNETThasgone to South America.

Hans C. Behk has opened an office in the

Woohvorth Building, New York.

S. W. BELL left for Nigeria on May 23.

H. C. BELLINGER returned to Great Co-

bar on May 27.

George D. Blood has returned to Salt

Lake City after spending six months in Europe.

C. A. Bolton has been appointed secre-

tary to the West Australian Chamber of

Mines.

F. L. BOSQUI is expected from South

Africa.

Walter BKOADBRiDGEhas returned from

Chile and Peru.

C. B. Brodigan, late of the Brakpan, has

been appointed manager of the Roodepoort

United.

E. H. BULMAN has been appointed mana-

ger of the New Kleinfontein mine.

George Burchell, formerly in Nova
Scotia, is investigating briquetting methods

in Germany.
Gelasio Caetani sailed for the United

States on May 25.

Robert Cranston returned from Brazil

at the end of April and sailed for Colombia

early in May.
Ludwig H. Diehl is returning from his

visit to Australia and New Zealand by way of

America.

Godfrey D. Doveton is at Pachuca.

David Draper has gone to Brazil.

A. E. 1 iKi'CKER has resigned as consulting

metallurgist to the Oriental Consolidated in

Korea, and is now technical manager to the

Concession Miniere Francaise, in the same
country.

G. W. Edwards left for Mexico on June 2.

W. H. GOODCHILD sailed on the Walmer
Castle for Johannesburg on June 7 and ex-

pects to be away three months.

E. M. Hamilton has returned to England
from Cobalt, Ontario.

James A. Hebbard has resigned as mana-
ger of the Langlaagte Estate and is coming to

London.
Rush M. Hess has returned to the United

States from Ecuador.

Charles S. Herztg has become chair-

man of the Mid-Continent (Oklahoma) Oil

Company.
A. Cairns Hodge left on May 14 for

California and British Columbia.

H. H. Johnson has left for British Colum-
bia.

Howard Johnson has been appointed

consulting engineer for the Forum River Tin

Mines, Nigeria.

Hermann' A. Keller on his return from

Germany sailed for New York.

Frank Langluth is superintendent of the

Dome mill at Porcupine.

F. H. Lathbury has gone to Montana on

behalf of the New Mine Sapphire Company.

Ben B. Lawrence is in Cuba.

E. T. McCarthy is at Moscow.

Frank Merricks has returned to London
from the La Carolina district, southern Spain.

George V. Michell is due in London
from Nigeria at the end of June.

Horace G. Nichols has become a part-

ner in the firm of Bainbridge, Seymour & Co.

Laurence Pitblado has returned from

Chile.

C. W. Purington left on May 31 for the

Olekma district of Siberia.

S. F. Shaw, superintendent of the Tiro

General mine, Charcas, San Luis Potosi, is

in New York.

Jesse Simmons is here from Deadwood,
South Dakota.

Edward A. Smith has returned from

Mexico and is now in Egypt.

Vere H. Smith has been nominated as

president, and EDGAR RlCKARD vice-presi-

dent, of the Mining and Metallurgical Club.

Ralph Stokes is in British Columbia.

E. Hogan Taylor, who has been in charge

of the Redjang Lebong mine in Sumatra since

1910, has resigned, and is going to Australia

and afterwards to England.

W. H. Trewartha-James has returned

from Nigeria.

R. N. C. Twite has gone to Nigeria.

Thomas W'atters has returned to Eng-

land from Bolivia on the conclusion of his

contract with the Corocoro Company.

D'ARCY WEATHERBE has retired from the

firm of Bainbridge, Seymour & Co., and will

continue his consulting practice at 62 London
Wall.

H. H. Webb left South Africa for England

on May 28.



AERIAL ROPEWAY WITH SINGLE CARRYING-ROPE
\n VimI Kopewa) erected in Sardinia, ol .1 type suitabl

owing to low initial cost.

Small Mines

Wl illustrate herewith the aerial rope
u.i\ built bj Mi. E. I 'raetoi ius at the

Rosas nunc. Sardinia. The amount
of ore to be brought from the mine to the mill

did not warrant the expenditure of as much
money as is required in buildinga ropeway ol

any usual standard type. Hie span is 1120 ft.,

and the fall 220ft. Mr. Praetorius intro-

duced a novel system, using a single carrying-

the photograph the emptj 1 ai is the one with

t he long suspending arm, and 11 is seen mount
ing thi of the desi ending loaded 1 ai

.

On tin next journey, the cat with the long

arm would keep i" the 1 arrying 1 ope, and that

with the short arm would ride ovei it. The
1 onstrm tional work at the two terminals con

sists of masonry foundations, in which tim

and steel rails are built to serve as sup-

Si(U \'itu-.

rope, with two buckets. These are suspended

from carriers, the arm of one being longer

than the other, and clearing each other as

shown in the end elevation. Each carrier has

a jointed guide fixed above it. and resting at

its lower end on the carrying-rope. These

guides are held in this position by one side

being heavier than the other or by means of

springs. By this arrangement, the loaded car

travels down the rope, and when the ascend-

ing empty car meets it, the carrier of the

empty car mounts the guide of the carrier of

the descending car and rides right over it. In

432

ports for the carrying and hauling ropes. The
hauling rope passes round pulleys between the

timber uprights. The pulley at the charging

station is fitted with a rim-brake, which regu-

lates the speed of descent. No power is re-

quired for moving the buckets, as the inclina-

tion of the carrying-rope is sufficient to cause

the loaded bucket to descend by its own
weight and to return the empty bucket to the

loading station. The capacity of each bucket

is 5i cwt. A glance at the photograph of the

lower terminal will show how cheaply the

ropeway can be installed.
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8

BUCKETS PASSING EACH OTHEll

DISCHAHdlSa END OF ROPEWAY.
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METAL MARKETS
corn R

Average prices ol cash standard coppei :

Maj L913 April 1913 Ma) 1

L8s. 9d. Is. LOd. _ 1 !. 10s. 5d.

The tendency ol prices has on the whole

been downward. Publi< confidence

re\ ival, m spite (it thi' more clu-ci till political

outlook and the activitj of trade, operator!

being restrained by the dearness of money and

the reports assiduously circulated in some
irade is beginning to dei line.

Howevei this may be, there is certainly no

diminution in the tonnage ol coppei entering

into consumption, and especially in the elec-

il industry their appears to be sufficient

work in band, even without new orders, to

keep all hands busy for the rest of the year.

The brass trade is still fully occupied, and

although new orders for shipbuilding are not

so plentiful, there is a large accumulation of

arrears of old work that will keep the yards in

full swing for a great many months. With
all this activity it is impossible to take a de-

spondent view of trade, or, since the present

level of prices affords only a reasonable profit

to the producer, to feel bearish of the market.

Technically the position is strong, for there

has been much bear speculation during May,

to which the downward trend of prices can be

traced. The statistical position is favourable,

with barely two months' consumption in stock,

and the supply of standard warrants is small.

TIN.

Average prices of cash standard tin :

May 1913 April 1913 May 1912

/224. 14s. 3d. ^224. 14s. 2d. ,£"209. 6s. Id.

Fluctuations have once more become vio-

lent and bewildering, and the course of prices

has been a see - saw between the opposing

parties. Cash tin has ranged between £ll>2

and £"215, but there has been at no time any
prolonged tendency in either direction, and the

movements of prices appear to the onlooker

fitful and meaningless. At the Banca auction

on the 28th, the high price of £22b. 15s. was
realized. It is assumed that this tin has yet

to be absorbed by consumers and that a lower

level of prices must be reached in order to at-

tract them. The increase of stocks shown at

the end of May encourages this opinion, and
in fact caused a determined bear attack at the

end of the month. Prices gave way sharply

under wide selling of three months' metal, and

the universal distrust and unsettlement does

not lend hope for a speedy recovery. Prices

anyhow are high although so well below the

top. w hili- good orders have been given out

from Aim i ii .i fi ii 1 1 1
1

1 >l . 1 1
• there ai e pei si: tenl

reports, whit h the disappointing deliverii i or
in in. i ii i i li< line in trade from that quai tei

,

In estimating the future course ol the market
it is to be borne in mind thai America has nol

bought h ii si ime I ime.

SPELTER.
\ i erage prici ol g I i irdinai y brand

Mas 1913 \|.iil 1913 May 1912

£24. 10s. Id. £25. 2s. 4d. {25. Us. Id

Their was no animation in the market until

the syndii ate made a drastic i ut in pines on

the !6th. A limited quantity was offered foi

I h in- h i onsumption at 50s. redui tion and was
sold Inline the end ol the month. A feeling

of distrust has been created by these opera-

tions and buyers have become shy. It is felt

that a further drop is inevitable unless pro-

duction is curtailed.

LEAD.
Average prices of soft foreign lead :

May 1913 April 1913 May 1912

£18. 14s. 3d. £\7. 8s. lOd. ^16. 10s. 2d.

Lead has again been very strong and for the

month a rise of about £2 has been registered.

Prices even now do not appear to be at the

top, although 120 has been paid repeatedly

for May metal. The disturbances in Mexico
have seriously affected supplies, while the de-

mand has been urgent and continuous. The
cable industry is specially pressing. On the

other hand, sheet-rollers report that the higher

price is curtailing demand, and the white lead

industry is quiet. Old lead is still coming on

the market to compete with the imported

metal, so the demand is so far little affected.

I 'nfortunately Australian shipments havebeen
seriously curtailed by the recent strikes.

OTHER METALS AND MINERALS
Prices quoted on June 10 :

Silver.—27id. per oz.

Platinum.—185s. per oz.

Bismuth.—7s. 6d. per lb.

Cadmium.—3s. 3d. per lb.

Aluminium.—^85 to £"90 per ton.

Nickel.— .£"170 per ton.

Antimony. -£32 to £"35 per ton.

[i KSILVER.- £~. 10s. per flask.

Manganese Ore. 9£d. to Hid- per unit.

Ikon Ore. — Cumberland hematite 26s.

per ton at mine. Spanish 20s. delivered.

Pig Iron.—Cleveland 59s. per ton. Hem-
atite 78s. per ton.

Wolfram Ore.—34s. 6d. per unit (1%).



GENERAL PRINCIPLES OF MILL-DESIGN
By GELASIO CAETANI.

Preliminary Tests. Preparing Drawings. Moist v. Dry Ore. Separate Buildings.

Materials of Construction. Elevating Pulp. Circulating System. Duplicates.

IT
is vitally important to plan a mill before

drawing the plans. This may seem a para-

doxical aphorism, but it is not. The most
thorough thinking must be done when nothing
yet exists. It is necessary to decide the type
of mill best suited for the treatment of the

ore, where to build it, how to dispose of the

general arrangement of the plant, and even to

investigate carefully whether there is any need
for a mill at all.

The ethics of an engineer have been much
discussed in conversation and in print ; it

would be well to emphasize that his first duty
is to advise a client whether a work should or

should not be done. A consulting engineer,

if asked to examine a mining property that he
knows to be worthless, ought to notify his

prospective client that the mine does not war-
rant the expense of the examination, even if

in so doing he may lose a job. So also a
metallurgical engineer ought to advise against

the erection of a reduction plant if he believes

that the development of the mine does not
warrant it, or if he believes that the econo-
mic efficiency of the metallurgical process has
not yet been fully proved. It does not pay to

be associated with enterprises that fail. The
reputation of an engineer does not depend on
his ability to do a good piece of work ; it de-

pends also on the success of the enterprise

with which he has been connected.

Once this point has been cleared, it is neces-

sary to investigate the metallurgical process,

and to do that thoroughly. In years gone by
it was usual to build a mill along standard
lines without taking the trouble to test the
ore ; once the mill was constructed, the metal-

lurgical process was adjusted and improved
during the course of operation. This is done
no more. It costs too much to experiment
with a large plant. There are now, in almost
all large cities, laboratories where an ore can
be tested in every conceivable way and on a
comparatively large scale. Such testing plants

give reliable results : results that are generally
duplicated or even improved in actual opera-
tion. The only serious danger there is in re-

lying entirely on a limited number of labora-

tory tests is the possibility that the sample

tested may not be truly representative of the

ore in the mine. Small samples furnished by
the owners are almost always unreliable. Few
men know how to sample ; a true average
sample is difficult to take and involves much
labour ; it is much easier to shoot down a few
tons from the roof of a drift and to call this

sample "typically representative of the mine."
A metallurgical engineer, therefore, ought to

make it a special point to superintend the

breaking of the sample that will be used for

testing.

Even with all this the results cannot be

considered absolutely reliable in many cases.

Nowadays all large mining enterprises adopt

the safer system of erecting an experimental
mill at the mine, where the ore can be tested

on a large scale. Separate runs are made on
ores from various parts of the mine ; this

affords, also, an excellent method of sampling
the mine. The large copper companies have
erected experimental plants having as much
as 150 tons capacity per 24 hours.

How to test an ore is a subject that will

not be discussed here; it is too wide and im-

portant to be dismissed in a few words. Let
it suffice to say that the usual method or the

one that will first come to one's mind is not

necessarily the best. On the other hand, there

is always some danger and much difficulty to

overcome when departing from the standard

tried-out methods of operating, and there is a

great deal of truth in the saying that " old

shoes give little trouble."

Once the metallurgical process and the size

of the plant have been determined, it is neces-

sary to choose the site and decide about the

general arrangement. It is so easy to move a

plant around at that stage of the game. It is

possible to shift it up hill or down hill, to turn

it east or west ; the building can be stretched

or compressed ; the roof can be raised or

lowered with a stroke of the pencil. No
physical effort and no expense are involved

in moulding an idea, but a mental strain is often

more taxing than a physical effort. There are

few men who have the strength of mind and
the willingness to consider the possibility that

all may not be for the best 'when once the

435
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genera) plans ha d. ( me day
spent in thinking may sm' .1 fortune in opei

ating expenses; it looks almost as if there

should be so mu< h to think about in designing

a large plant that one could nevei finish per-

ng the fundamental idi

e, howe\ er, these have 1 1 ystalli; ed, the

next stop is to begin to draw the plans. Vnd
here d mgei links

: the dangei of fall

ing in love with one's own drawing. My ex-

peri, leen thai e\ ei j draw ing should
be drawn at li nuns: the first draw

ilii. es the idea from the abstract to

the concrete form ; the second drawing bi

out the structural defects : and the third g

a satisfactory solution of the problem. Some-
times, however, it is necessary to make a

drawing ten times over ; it may represent a
week's work, but what is that expense to the

cost of a J 01 even a SIO.OOO struc-

ture? Nevertheless, I have seen engineers
rebel against re-drawing plans that could still

be improved, just because tin tracings were
finished with all their titles and fulls. Draw-
ings are nothing more than pieces of papei

i onveying an idea; the paper is nothing and
the idea is all ; therefore if the idea is worth-
less the drawing may be scrapped. It is a
good plan to cover one's second drawing with
tracing paper and sketch and draw on this the

n solutions of the problem in question ; by so
doing the main drawing remains untouched
and much material work is saved.

Leaving now these generic considerations
let us analyse the general structure of an ore-

dressing plant.

There are two distinct stages in ore-dress-

ing : in the first stage the run of-mine ore
undergoes a process of crushing, which re-

duces it to a size suited for dressing ; in the
second, the ore is subjected to a series of se-

lective operations with the object of segre-

gating a certain number of merchantable pro-

ducts.

Thefirst stage of operations does not involve
any metallurgical problems; it is merely a
question of breaking rock as cheaply as pos-
sible. In former days it was usual to accom-
plish this work in the mill itself, as is still

done in small plants ; this makes it necessary
to place the ore- bins and some of the heavy
crushing machinery on top of the mill. Heavy
and costly substructures become unavoidable,
the storage capacity of the bins cannot be
large and the heavy crushing machinery causes
a deplorable shaking of the whole mill struc-

ture. The modern practice is to keep the

crushing and sampling plant entirely separate

ti "in the mill and il 1" is i hen quite im
matei ial where the i rushing plant be situated

At I \ .
i \ (Arizi ma I the ci ushing plan! i neat

the mine ; the i ire, i i ushed to i me im h si •
i

eyed bj railroad cat to the mill, whii h

ime 1 9 miles from the mmcs. Then at

i

many advantages in keeping the crushing plan!

entirel) separate fr< im the mill. First "I all,

it bei i
'in. pi i sible ti i make use .it large stoi

age- bins, which necessarilj have to be built

cm the solid ground. Hie mine bins, the

crushing plant, and the crushed-ore bins can
be pi n 'il along a hillside so that the ore i an
travel through the plant by gravity. I hi

handling of dry COai e ore .alls foi a great

ileal of null head and it is generally impossible

to place a null in sn.li a position that there

will be sufficient head available lor both the

crushing plant and the mill. In nn >sl ca

therefore, it bei omes necessary to elevate the

ore at least once, and if this elevating is n

cessarv, it is well to do it on such a scale that

no subsequent re-elevaimg will be required.

The separation of the. rushing plant from the

mill affords a good opportunity to do so.

Besides these considerations, there are ad-

ditional advantages. It must be noted that

the handling of dry ore is cheaper than the

handling of wet ore : the wear on the crushers,

rolls, screens, elevators, and so forth, is much
decreased when the ore is dry, the reason
being that when treating dry ore all the wear-
ing parts become coated with splinters and
particles of rock ; these, in a certain way, pro-

tect the steel from the impact of the coarse

pieces of ore ; water keeps the wearing sur-

faces clean and increases abrasion in the same
way as water on a grindstone accelerates the

sharpening of a piece of steel. Rolls that are

run dry will corrugate much less than if fed

with wet ore, and the sampling also is much
more reliable when done on dry ore. It is

therefore highly important to do as much as
possible of the crushing, elevating, sampling,
and screening, before wetting the ore.

In addition to this, the preliminary crush-

ing to small size allows a thorough mixing of

the ore, an even distribution of it through the

mill -bins, and greatly increases the uniformity
of the mill-feed both in quality and quantity.

The dust raised in crushing a dry ore is

another factor of great importance in keeping
the crushing plant entirely separate from the

mill. The fine dust will travel a great dis-

tance, and, where the crushing is done in the

mill itself, it will gradually settle in every part

of the mill, causing much annoyance and
trouble with all the machinery. Shaft-bear-
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ings will heat, belts will slip, dirt will form

everywhere, and even the window-panes be-

come coated with an opaque film that inter-

feres with the illumination of the interior.

The division of a plant into separate and
distinct buildings may be carried out even
further than this. It has always been my
opinion that in mills where the ore is crushed

by stamps, amalgamated, and concentrated, it

would be a good policy to keep the stamps in

a building entirely separate from the rest of

the plant. The stamp-batteries are usually a

unit by themselves, completely independent

from the concentrating department, and the

gamation. These facts are now disproved.

In several plants on the Rand* the plates

were removed from the batteries to a separate

building, and though the plate-area was some-
what reduced, the amalgamation not only was
not impaired but in several instances has even
been improved. When stamping through a

coarse screen and re-grinding in tube-mills,

the removal of the plates from the stamps be-

comes imperative. In addition to this the

hanging-up of the batteries and the dressing

of the plates do not interfere with each other,

and the repairing of the batteries is made
easier.

THE P.UXKER HILL ,1 SULLIVAN'S WEST MILL.

separation of the stamping and the concentra-

ting plant presents no serious drawbacks.
Many advantages are gained instead. The
deafening roar of the stamps is removed from
the concentrating department, which roar, as

well as the violent vibration imparted to the

building, tells a great deal on the spirit and
health of the men. Besides this, the vibration

of the building interferes with the settling-

tanks and frequently does harm to the ma-
chinery, piping, lighting-circuits, and so forth.

It has been generally considered that amal-
gamation is improved if the plates receive the

discharge directly from the battery-screens.

The arguments brought in favour of this were
that the distribution of the pulp was more
uniform and that the wave motion of the pulp
and the vibration of the plates assisted amal-

The settling-tanks and pulp-thickeners are

another part of the mill-equipment that can be
conveniently placed in a separate building.

Settling-tanks are heavy and bulky and gener-

ally are in the way if placed in the middle of

the concentrating-floor. Most slime will run

on a grade of less than a 1 inch per foot, and
therefore the loss in mill-head required in con-

veying the slime to the settling-tanks and then
returning the pulp to the mill, is not great and
can usually be afforded. In Arizona and other

warm countries the tanks are placed in the

open air, and this represents a considerable

economy in the cost of buildings.

It must not be inferred, however, from what
has been said, that the segregation of a plant

*W. R. Dowlins. Jour. CM. and M. Soc. S.A . vol. XI. page
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in separate buildings isan advantage
;
usually

it is tlu .. mhi. ii y. I'lin r .in gi eat ad\ an I

in having as mu hof the machinery as possible

undei the •-•inn roof. A fine illusti

this is the Miami mill, designed by Kenyon
h. There are many othei mills built on

the same pi inciple, but at the Miami the frame
of the building lias been designed in sui h a

manner that the view remains unobstructed

from one i d ol the mill to the other. The
rolls, grinders, classifiers, and the several

table floors are arranged in successive steps,

and i Ins order!) arra) ol mai hinery is< >>\ ered

bj .1 high root, wl - - to the mill dis-

tinctly the appearance ol an exposition ma-

chinery-hall. There arc many other modern
plants of which this cannot be said, cither be-

e the roof-columns, launders, and trans

mission machinery form such an intricate net-

work that the eve cannot reach far, or because
the several units that constitute the mill form
practically so many separate buildings.

In mill-design there are aesthetic principles

just as well as in any other constructive art;

it is a poor mind that cannot see the necessity

of harmony and proportion in the design of an

industrial plant. Anything that is perfect is

beautiful and the pleasing appearance of a
plant is usually an indication of efficiency.

The beauty of a mill does not lie in artistic

features, but in its fitness for the purpose for

which it was designed. A thing that is ex-

cellently adapted to the purpose for which it

was designed, is beautiful ; therefore, propor-

tions, general arrangement, facility and eco-

nomy of operations, good illumination, and so

forth, are all features that contribute toward

efficiency and so toward beauty. To analyse

all these items would lead us too far. What
I wish to emphasize is that sufficient pains

cannot be taken in studying the relative posi-

tion of mill-machinery, and in considering

which of the many solutions possible is that

which will be best suited to the purpose. When
everything is still on paper, a mill can be

moulded as if it were clay. It is then that

this moulding must be done, and not later

when the mill is erected.

Leaving now these general considerations,

let us examine the more practical features of

mill-design.

First to be considered are the materials of

construction ; the three of which we make chief

use are concrete, steel, and wood. During
the last decade concrete has almost completely

replaced masonry in all foundation work, and
is being used more extensively not only in the

construction of floors, bins, and so forth, but

l.iiiiuli i s, and i ith< r mill a ri< Con
ha\ e -i long lift bul are not

I'll i ii . thai * . the) i annol be mo\ ed around
noi easily modified, .'11111 thei efore mui 1 1 11

.mil to plants that are pei manent in 1 hai

,ut i-i and where the metallurgical process has

been mph tely elaborated. It wi iuld be a

mistake to use them where a mill is still in the

expei imental stage ; wood is much bettei
I

ed in such cases, as i I can be bored and awed
and pati hed withoul resti aint.

Concrete foundations, however, are almost

always ad\ isalilc ho .him- llicv hi\ > U > any

structure a stability and rigidity thai cannot

be obtained in any other way ; the ad\ antages

dciivedare so great that the additional cost of

the concrete foundation will be repaid 111 a

short time. Stamps, Chilean mills, and rolls

are now always placed on concrete. Mill-

wrights and manufacturers are realizing more
and more that all concentrating machinery
must also be placed directly on concrete

foundations. I have placed Wiltlcy table

heavy timber-frames securely bolted to the

concrete, but have found that however well

the work was done, there would still remain

an objectionable spring in the foundation.

Any reciprocating machine, be it a vanner, a
Wilrley, or a Deister table, must be placed, if

possible, on concrete; only then can complete

rigidity of the foundation be obtained. The
effect of tins rigidity is to give a greater effici-

ency to the differential motion of the table and
to increase to a remarkable extent the life of

the machine. As example, let us consider a

Deister table. This machine has a sharp

differential motion ; the stroke is not mu< h

over half an inch, and the efficiency of the

machine depends on the suddenness with

which the deck will return from its first posi-

tion ; as this return is almost instantaneous,

the inertia of the deck develops a heavy strain

on the head-motion, and, if this is not rigidly

anchored to the foundation, there will be a
' give ' in the head-motion that will detract

from the efficiency of the stroke.

One great advantage in concrete founda-

tions is that the rotting of the timber due to

the moisture of the ground is almost eliminat-

ed. It is well to guard against this even

when using concrete foundations, because

if the ground is wet the moisture will rise by
capillarity through the concrete and cause the

rotting of the overlying timber. In such

cases it is well to place a steel plate between
the concrete and the wood.

Steel is now generally being used, and,
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though steel structures are as a rule more
costly than wooden structures, the difference

in cost is not as great as one would think,

especially in countries like Arizona, where
good structural timber is expensive. In dry

and warm countries, where it is not necessary

to provide against heavy snow-falls, there is a

decided advantage in using light and flat roof

steel-structures with long spans. Steel build-

ings are also more rigid ; they do not sag and

twist as wooden structures will do while dry-

easier than steel, and it should be used by pre-

ference in all small plants, especially in those

where frequent changes are liable to be made.

In addition to this, in several districts it is by

far the cheapest building material available :

frequently it can be obtained locally, whereas

steel beams would have to be brought from

great distances and at considerable expense.

A combination of steel and wood offers re-

markable opportunities for designing elegant

structures. It is a pity that the combination

SHAFT

PLAHT

Cofrrmuous Sa^o

YAl Ul'" Pu. wy

A MODERN MILL ON THE RAND {From ' Hand Metallurgical Practice.'

)

ing out or when subjected to heavy loads.

Fire protection is another advantage obtained,

especially when concrete floors are used in

connection with the steel frame. It must be

remembered, however, that mills built of

steel generally are not any more fire-proof

than an ordinary office building ; the structure

itself may be fire-proof, but it generally con-

tains so many combustible accessories that,

once a fire gets started, it can do great dam-
age. Many will remember the serious fire at

the Goldfield Consolidated mill. With all

this, wood is still the material most commonly
used in mill construction, owing to the fact

that it can be framed and erected so much
6—5

is so seldom used. In these structures steel

ought to be employed for such members as

are subjected to the heaviest strains or where
long spans offer special advantages in the

general arrangement of the machinery. Steel

beams will give a rigidity that cannot be ob-

tained even by using heavy timbers and often

offer simple solutions for structural problems

when the available head-room is limited.

On the other hand structures that areentirely

built of steel are inelastic, that is, every detail

has to be accurately determined beforehand,

and there is no opportunity to introduce such

small changes as frequently become advisable

during the course of construction or operation.
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xample, where the transmission bearings

are directly bolted to the • es, il be-

comes diflu ult tochang tionol a beai

mg. an<i the alignment oi the shafting has to

be made by special adjustment!

ini;s. It is good pi arm e in su< h i ases to use

intermediary timbers, that is, to bolt In

timbers on the steel trusses ami h the

ting, launders, and so forth to these tim-

bers. Changes and additions are then easily

made without requiring the help ol mei banics

and the laborious manipulation of an 'old

man.' Intermediary wooden bed-plates can

also be used to advantage between concrete

foundations and electric motors, Huntin

mills, anil rolls, for the reason that often in

changing or replacing these machines a diffei

pacing of the foundation-bolts is required.

Let us now consider the general arrangement

I i miil. Alnllsideisgenerallythebestsituation

that can be chosen, because it allows of the ar-

rangement of the various floors in descending

terraces, so that the ore can flow by gravity

from one machine to the other. It is a mistake,

however, to believe that no hillside mills re-

quire any re-elevating of the ore. There are

doubtless cases where the secondary machi-

nery, that is, the machinery used for secondary

treatment of the ore, as for re-grinding and

re-concentrating, can be so disposed as not to

require any further elevating of the pulp ; but

in most cases such arrangement detracts from

the uniformity of the mill arrangement and

causes machines of the same kind to be scat-

tered over different floors, or even may make
it necessary to place some machines in dark

and inaccessible places.

When re-elevation becomes necessary or

advisable, it is a good plan to concentrate this

operation as much as possible into a few large

units; in other words, it is better to elevate

the pulp in one step to a considerable height

rather than to cause it to be elevated several

times in succession, even if each lift is a com-
paratively small one. Every piece of machi-

nery will give its share of trouble, and gener-

ally a machine of great capacity does not

cause much more trouble than a small unit.

Therefore it is well to concentrate operations,

not only in the case of pumps and elevators

but also with other machinery in the mill.

All machinery that has an important organic

function, whose failure would involve a sus-

pension of operations, ought to be installed in

duplicate. This is a fundamental principle.

If now the elevators, pumps, classifiers, and

so forth, are too numerous and are scattered

here and there, it becomes practically impos-

sible to have them all in pairs, whereas if a

lew large unit! are used, they can usually he

installed in duplii ate. This pi in< ipl< ii "I

even more miiihiii.uh r in mills that have flat

i, than in ill' isi iii. n ba\ i > oat ural sli >i»'.

The .11 rangemenl ol all mai him ry "i one
kind on one floor is important i>>i obviou

i
: reatlj reduces laboui and in

es the edit lein y c >l operations. I In

lini at >i rangement, whereby all ma< hinei an
placed in a low, is also "i great importance

because it establishes a parallelism with all

the machinery that precedes or follows, and

allows an advantageous arrangement ol the

launder system and a corresponding i nniiy

m mill-head.

It is well to economize space in the direc-

tion in which the material Hows, because this

saves the mill-head ; but it is a mistake to ex-

aggerate this, as space is required around

every machine, and the more spai e tin- liettei .

I would say there can hardly be too much
space ; it assists operations and repairs, besides

giving to the plant a pleasing appearance,

which is instrumental in keeping up the stan-

dard of the work and the spirit of the men.

Main alley -ways are necessary because

they establish thoroughfares of circulation

and permit machinery to be moved through

the mill without interfering with operations.

All multiple and important machines, such as

rolls and Chilean mills, should be placed in a

row and provided with a crane or trolley, by

means of which the heavy parts can be lifted

or removed. When designing a mill one

must remember what happens during opera-

tion as well as provide for the moving of the

machines during construction. A tube-mill

cannot be carried through the air and gently

deposited on its foundations ; it has to be

placed on skids and moved with pinch-bars

and rollers ; it would be improvident there-

fore to neglect an alley, or some opening,

through which it may be passed. I have

seen an instance where to get a certain ma-

chine into place it became necessary to dis-

mantle half the mill.

In the relative arrangement of the machi-

nery, it is important to bear in mind what may
happen or may not happen during the course

of operations. To begin, a launder will occa-

sionally choke, even if it has plenty of grade

;

once I found that a 'jumper' had been for-

gotten in a launder after a general clean-up

—

and that is more than sufficient to cause

trouble. When a launder overflows it will

spill grit and sand over everything, and if it

falls on the working part of a machine, need-
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less to say, it will do damage. So also will

classifiers, pumps, elevators, Callow tanks

;

and the only way to avoid the trouble is not

to place any machine under anything that can

overflow. This is an important and much
too frequently neglected principle. I have

seen one of the most modern plants in the

West, which has only been in operation a

short time, where the feed launders to the re-

ciprocating tables run right over the head-

motions, with the result that these practically

new machines are completely worn out.

In such cases the fault is due not so much
to bad planning as to insufficient planning. It

is necessary to know exactly where every-

thing will go; otherwise, when the not- planned

items are installed, there will occur unfore-

seen difficulties that cannot be solved except

by crude makeshifts. If the super-position

of machinery is imperative, for example, if

a classifier has to be placed above the concen-

trating tables, it becomes necessary to provide

a waterproof floor. This can be done, even

though most millwrights will agree that an

impermeable wooden floor is difficult to build.

One of the most important problems to be

determined in the design of a mill, and one of

the most difficult to solve correctly, is that of

the circulating system. In the first place, it

is necessary to determine accurately the ton-

nages of the various products into which the

run-of-mine will split after passing through

the breakers, screens, and classifiers. There

is one correct way of doing this, and that is to

measure accurately these tonnages, either in

some plant similar to the one to be designed

or by making tests on a large scale. Screen-

tests made by hand are fairly reliable for sizes

coarser than 7 mm., because coarse screening

machinery is usually efficient, and therefore

will closely approximate hand-screening. On
finer sizes, laboratory tests and theoretical

calculations are quite unreliable, because in

practice the efficiency of fine screens is vari-

able and always far from perfect. The ton-

nages of classified discharges, slime-separa-

tors, and so forth, cannot be calculated theo-

retically with any degree of accuracy.

Whatever be the method applied in deter-

mining the relative tonnages of the mill-pro-

ducts, it must always be kept in mind that the

normal expected load is to be taken as the

minimum load. Provision must be made for

the occasional handling of thrice the average

load, and both the machines and the circulat-

ing system must be capable of handling this

overload without disaster. This is where the

capacity and the elasticity of the mill-machin-

ery comes in. Nothing is permanent or uni-

form in nature, and wherever there is move-
ment there are pulsations. You can watch the

operation of a jig, of a classifier, of a table, or

even of a launder, and you will notice continu-

ous pulsations. As an illustration, I will take

the feed to a coarse concentrating plant.

When the ore is being dumped into the mill-

bins it will pile into the shape of a cone ; the

coarse material, which rolls more easily, will

distribute itself round the base of the cone,

whereas the fine material will have a tendency

to concentrate and accumulate along the axis

of the cone. When the content of the bins is

fed to the mill, there will always be moments,
in the 24-hours cycle of the operation, when
a large proportion of the feed will be coarse,

and other moments when the machinery hand-

ling the fine product becomes overloaded.

To these natural fluctations in tonnage must

be added the artificial and accidental ones. In

mills where some of the circuits are closed,

that is, where some products are being return-

ed to the same machinery through which they

have already passed once, it occasionally

happens that the material begins to circulate

in a vicious circle and gradually increases in

volume until radical measures have to be taken

to relieve the congestion. Usually it is diffi-

cult to remedy this, as the conditions causing

the idle circulation are generally accentuated

by the very fact that the circulation is con-

gested. As an example, let us suppose that

the over-size of a trommel is being sent to a

set of rolls, the discharge of which is returned

to the trommel. If the trommel becomes

blind or the rollers are not crushing sufficiently

fine, an idle circulation sets in. The overload

on the trommels will render the screening less

effective and increase the proportion of over-

size thrown to the rolls ; this in turn overloads

the rolls, which become inefficient and cause

a large proportion of oversize to be returned

to the trommel.

Some degree of elasticity in the flow-sheet

of a mill is necessary not only to provide

against the fluctuations in tonnage, but also to

allow the cutting-out of some of the machinery

for repair. The close circuits just mentioned

are generally objectionable ; at times, how-

ever, it is well to make provision for estab-

lishing a close circuit, as by such an arrange-

ment it becomes possible to relieve temporarily

the load in one part of a mill, or even to take

care of some products while short repairs are

being made to some machines. All close cir-

cuits represent a storage capacity, of which

use can be made in moments of need.
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It has been previously mentioned that all

important cir< ulati mt ought

in duplicate : the Chilean mills, tables,

launders, and othei partsol the mill naturallj

cannot all be built induplicate, but it ii e

tial that then arrangement should be so dis-

i as to allow the liberating ol one ol them

when repairs are required. This can be done

In using teed disti ibntor switches and In

many other devices, which it is impossibl - to

discuss here in detail. The provision of all

detail- will give to a plant an elastic ttj

that will ensure continuity of operations and

•die efficiency of the plant while sa\

at the same tune much trouble and work.

The subject is such a wide one that the

discussion of all the main principles of mill-

design, not to mention the details of their ap-

plication, would call rather for a book than for

a brief chapter. I have chiefly taken up the

subject from the point of view of an engineer

who is planning the erection of a new mill.

New mills, however, are not built every day.

1 ai more frequently an engineer is called

upon to re-model or repair a plant that already

exists, and may be expected to carry out his

work without suspending or even interfering

with operations. This is troublesome work,

much more difficult than building an entirely

new mill. There are no rules that can be

followed in this work, and the engineer has to

rely more on his own ingenuity than on theo-

retical ideas and school-books. Not only is it

the most difficult work, but it is that which

comes first in one's experience ; and it is only

later, generally after many years of hard work,

that one gets the pleasure, and a pleasure it

is, to start with a free hand on the design of

a new mill.

World's Copper Production.

We quote the following statistics relating to

the production and consumption of copper

throughout the world from the yearly report

issued by Aron Hirsch & Sohn, Halberstadt,

Germany.

Total Production <>i World.
Vear Long

1800 10,000

30,000

1880 154,000

L885 225,600

1894 324,000

1895 334,500

1896 373,300

1897 397,400

L90 . 702,044
74-6

190 ' 834,940

Vcai i

i [*on

L910 85: ,150

1911

I'M
:

i 00 9 '

PRODU< riON Ol O IPPJ R m COUNTRU

Dl RING I'M I AND 19] !.

Counll V I

'
I ii I

tinted States 1 57,300 557,. 10

Mexico 54,050 71,980

[apan 55,000 <>5,000

Spam and Portugal 55,000 58,000

Australia 44,600 45,500

Chile 29,600 37,ooo

Canada 24,000 33,500

Uuss.a 25,500 33,000

Germany 30,500 30,510

Peru '

27,400

Sweden and Norway '',500 10,000

Cape Colony 7,000 /.mil)

•
:

Servia >.<>"«

I terman SAW Africa.... 6,000

Austria-Hungary 3,960

Italy 5, I 2,350

Bolivia 2,500 '.miii

Newfoundland 2,100 1,000

Turkey 700 500

Miscellaneous 10,500 10,000

869,370 1,008,290

Hitherto included in ' Miscellaneous.
1

Consi mption of Copper by Countries

Dl RING 1911 AND 1912.

Year Lon^ I

1898 424,100

1899 470,900

1900 486,000

1901 516,600
1902 541,100

1903 580,000
1904 644,800
1905 693,700

Long Tons
Country 19"

Germany 234,229

France 106,997

England 159,736

Austria-Hungary 40,000

Russia 31,845

Italy 30,437

Belgium and Holland.. x 3,000
^

Scandinavia 7,500"

Rest of Europe 2,500*

Europe: 696,244

North America 316,791

Rest of America 3,000

Long Tons
1912

253,429

106,753

148,877

51,574

38,818

34,378

13,000
7,5oo

2,500*

656,829
365,022

3,00o

Europe and America :

China
Japan and rest of Asia

Africa and Australia....

946,035 1,025,751

4,500
::

' 4,000

21,000 27,000
::

2,000* 1,000
L

World's Consumption.. 973,535 1,057,751

•Estimated.



TRAVEL IN CENTRAL CHINA

A Mining Engineer's Journeys in Hupeh and Hunan ; with Notes on

the Geology and Money Systems.

By E. C. THURSTON.

Hunan.—One of the main rivers of Hunan
province is the Hsiang, which flows north

through Tung Ting lake into the Yangtse. At

the time of our visit, at the beginning of De-

cember, 1903, the rivers were falling rapidly

and the regular steamer service between Han-
kow and Chang Sha Fu, the capital of Hunan,
had been discontinued. We chartered a

launch to take us as near Changsha as the

depth of the water would permit, and, after

transferring to a small cargo-boat about 24

miles below Changsha, reached that place

four days after leaving Hankow.

near Yo Chow Fu at the confluence of the

Hsiang and the Yangtse.

Our objective point was near the head-

waters of the Mi Shui river, northeast of

Changsha, and near the boundary of the pro-

vince, in a range of low mountains. Between
Changsha and the mountains the country was
well populated and thoroughly cultivated.

Red sandstone, grit, and conglomerate under-

lie the fields, nearly horizontally bedded but

forming occasional low mounds. This sand-

stone series overlies the coal measures of

southeastern Hunan. Near the foot-hills we

In travelling chair crossing river. Conglomerate hilli near Chang Sur Kai,

Our caravan for the land journey comprised

3 foreigners, 5 Chinese gentry*, of whom 3

were interpreters and 2 guides, 2 cooks, 8

body-servants, 9 soldiers and yarnen runners,

2 head coolies ; 68 chair-coolies and 48 bag-

gage coolies ; a total of 145. This made an

unwieldy party. The total distance covered

was about 260 miles, and the average and
best days' marches were 24 and 30 miles re-

spectively. The highest point reached was
about 800 feet by aneroid above the river

* A Chinaman of the Mandarin class speaks of himself as a
' gentry.'

saw some isolated conglomerate buttes with

sheer walls many hundred feet high rising

from the rice fields. The mountains are

formed of steeply tilted slates containing

some auriferous quartz veins, but the moun-
tain streams were scarcely at all worked by
the Chinese, all the placers under exploitation

being along the rivers in the flat country below.

East of Chang Sur Kai some placer mining

is done in the broad valley of the Mi Shui.

The bed of this river is sandstone as far west

as Ping Kiang Hsien, but below that town

slate outcrops again, reducing the river valley

445
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to a gorge ami rendering even shallow-draft

navigation impossible at low water. During
bigh watei the Mi Shui may be navigated as

high as Chang Sur Kai. In the neighbourhood
ot Kwei Yi the redi

i erate appears once
more and extends north as fai as Yo Chow, ex-

cept foi Mum- large hills of slate, which shows
outcrops near that city. From Kwei Yi nearly

to Yo Chow we followed the Imperial post-

road, which connects Canton with Peking,

passing through Changsha. This road was
broader than usual, but not sufficiently broad

for carts, and was in bad condition.

We took a short cut to Yo Chow across an
arm of Tung Ting lake, then dry, went on to

the custom-house north of the city, paid-off

our soldiers and coolies, engaged passage in a
tug, and arrived at Hankow a day and a half

later.

HUPEH.—From I Chang Fu, the head of

steam navigation on the Yangtse, we travelled

overland in a northwesterly direction about
350 miles and returned by boat to Hankow,
along the Tou and Han rivers. Our party for

the land trip comprised 4 foreigners, 5 Chinese
gentry, of whom 2 were interpreters and 3

guides, 5 body-servants, 2 cooks, 2 or more
yamen runners, 6 or more soldiers, 2 head
coolies and 11 chair and baggage coolies, in all

from 98 to 106 men.
The first day out of I Chang we crossed

strata of reddish sandstone and conglomerate,
which arecharacteristic of that neighbourhood,
into a hilly country of shale and limestone
overlying the sandstone. During three days
our route paralleled the strike of the limestone
and shale strata, a little west of north. The
dip was gentle to the east. There was a range
of mountains two or three thousand feet high

to the east, probably the Yu Ku Shan, in

which the lines of stratification were distinctly

seen. The numerous small streams flowing
west from the west flank of this range have
cut ravines in wThich some good exposures
were observed of conformability between the

intercalated strata of fissile splintery shale and
richly fossiliferous limestone, said to be Jur-

assic* On the afternoon of the fourth day
out of I Chang Fu we came into red con-
glomerate again, only to pass back the next
day into limestone and shale, showing that we
were roughly following the contact of these

formations. The night of that fourth day on
the road we spent at a small town named Ma
Nan Ping, situated on the west bank of a large

stream flowing south through a fertile valley

surrounded by high hills of conglomerate.

'Decennial Report Imperial Chinese Customs. PaKe 236.

According to our maps this stream shorn.

1

ilou north into the Nanho, but, having begun
to lose faith in the maps, we questioned the

authorities here and the next day at Hsie Ma
Ho, winch is on the same river. To all our

questions we received one or theothei ol two
icphe lust, that there was water connection

by tins stream with Sha Si on the Yangtse,
not, as we suggested, by the Nan and Han
rivers, but direct ; sei oiul, that the river flowed
south a little way and then disappeared ' We
were frequently told of rivers in this part of

llupeh that penetrated the limestone range
through underground caverns.

From I Chang to Ngon Kwa Tien, a small

village at the foot of the Wang Fu mountains,

the country-side appeared fairly prosperous,

rice being the staple food of the people, who
were always polite and good natured, though
inquisitive. Many high shale hills were
crossed, steep and slippery, and utterly im-

practicable for any vehicle. All freight is

carried by coolies on the pole slung across the

shoulders or in baskets on the back.

The Wang Fu Shan is a range of limestone

mountains, the eastern extension of the Ta Pa
Shan, and forms the watershed between the

Yangtse and Han rivers. It rises some 3000
ft. above the valley south of it, affords some
striking views, and marks that part of the

limestone formation where the strike of the

strata changes from north-south to east-west,

and the dip from east to north. From the top

of the pass until we reached Tsung Tai Kou
on the afternoon of the seventh day on the

road, the path was very bad, and during high

water would be impassable. It threads the

rocky beds of streams flowing through wild

limestone gorges affording scanty areas for

cultivation. The thickness of the strata ex-

posed must be many thousand feet. The
country people were poor and lived on corn.

The only industry seen, aside from the small

amount of agriculture, was small paper-mills

using water power. Trees, which in general

are rare, were numerous here, and wild chrys-

anthemums were blooming,

At Tsung Tai Kou we reached the Nan
river, or a southern branch of it, beyond which
the character of the country changed to easy

rolling slopes under considerable cultivation.

The rocks were shale and slate. The eighth

day out we skirted the northern edge of the

limestone keeping in the slate, crossed a high

shale ridge, the Wu Tai Shan, and during the

afternoon passed through a little valley where
jasper and ironstone conglomerate were seen

in sufficient quantity to indicate the possibility
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.ui uik aearei to, 01 in, the lime

sum' mountain easl ol us.

The next morning we reached Fang Hsien,

a prosperous ciiy in a broad Fertile valley,

where we spent the day visiting offit ials and
,u ran « ho knew the locality.

q to Chusan I Isit'ii, ami be-

ta Kou, the country is hilly

and composed of slate and schist with some
conglomerate. The conglomerate is developed

a mile or two west ol Fang Hsien, and more
extensively west and north of Chusan II

It differs in charai t< i from the 1 Chang con-

glomerate. In the neighbourhood of Chusan
Mime narrow seams of coal of poor quality

occur in the slate.

\t Lung Wan Kou. about 12 miles above
Chusan, we paid-off the coolies and soldiers,

hired a river-boat ami started back to Han
kow. At Chusan we hired a second boat for

the Chinese gentry. This river is called the

Tou Ho on the War Office map ; it flows

north from Chusan about 130 miles into the

Han river, which, in turn, empties into the

Yangtse at Hankow. Our boat was 25 tons

bin den and carried us to Lao Ho Kou on the

Han, where we transhipped to a larger boat.

The Tou Ho flows through a picturesque

gorge in slate and schist hills which rise about

1500 ft. above the stream on either side.

Occasional beds of limestone occur in the

slate, and about 12 miles below Chusan at

San Ton Ai some narrow seams of fairly good
coal were worked. The Tou Ho was beauti-

fully clear, the scenery fine, and the exhilara-

tion of shooting many rapids more than com-
pensated for our confined quarters.

Above Yung Yang Fu we came into con-

glomerate again, which alternated with lime-

stone and schist from there to Hsiang Yang
Fu, where the Han spreads out in a broad

alluvial plain. About 24 miles above Hsiang
Yang at Che Kou much gypsum was seen in

the river-banks. In the autumn the water

falls, and the river keeps to channels that

change constantly with the shifting sands. It

was impossible to move at night, and even
during the day we sometimes ran upon shoals.

From Sha Yang to Hankow the river-channel

is confined between artificial embankments.
Cost of Travel.—The Chinese measure

of distance, the 'li,' is elastic. In practice

from 2\ to 3 '
Ji ' equal one mile. As varia-

tions occurred from day to day, the element

of time, dependent on the grade and condition

of the roads, enters into the Chinaman's esti-

mate. The figures given opposite are only ap-

proximate. From I Chang Fu to Lung Wan

Kou, where we took boat, we travelled iO

mile, in i I daj s, .in average ol 17 miles a day.

rhe longest and shortesl lull day's marches
uei e ; ' and 1 5 miles i espei lively.

I he aneroid readings, which were urn hei V

• d, ga\ e I * lhang Fu as 160 ft. abo\ e Han
kow, to which place as datum all my Hupeh

idings referred. The road from thi ad

day out ol 1 Chang to the fool ol the V\ i

Imi Slum and beyond that range varied from

1000 to 2200ft. elevation; the pass over the

mountains was 4-330 ft., but the range itself

and many of the hills seen on both ides of it

were considerably higher.

The trip by boat from Lung Wan Kou on

the Tou river to Hankow required 16 days,

and the distance covered was about 770 mi

an average of -IS miles daily. I he besi dav

was on the upper 1 Ian, where we covered 100

miles; the slowest day we travelled only 30

miles. Upstream progress is, of course, nun b

slower. The Tou river drops about 580 ft. in

1 30 miles from Chusan Hsien to where it joins

the Han, and from that point to Hankow the

Han drops 380 ft. in 630 miles.

The cost of the Hupeh trip from I Chang
to Hankow (exclusive of provisions and food

bought before starting, of salaries of the

Chinese gentry, and of wages of the body

servants and cooks) was, at 2s. 6d. per 1000

cash, as follows

:

i s. d.

Baggage and chair coolies 18 days 63 12 3

Soldiers and Yamen runners 18 ,. 16 1 6

Lodgings, lights, wood, water 18 ,, 3 18 10

One boat to Lao Ho Kou 7 ,, 8 15

One ,. ., 6 ,, 6 10

One large boat Lao Ho Kou to

Hankow 9 ,, 6 17 6
Food for foreigners 4 for 26 ,,

2 for 7 ,, 4 5 4

Food for Chinese gentry 5 for 25 ,,

3 for 7 ,, 9 2 11

Miscellaneous 10 17 3

/130 7

The average cost per foreigner per day dur-

ing the land trip was £\. 7s. 6d. ; during the

8 days by boat before we separated, 15s. 3d. ;

and during the last 7 days by boat, 9s. 5d.

The coolies were hired on contract at I Chang
through the coolie guild for 13s. 6d. each, for

the land trip as far as Chusan, they to lodge

and feed themselves and return to I Chang.

This covered insurance against loss, as the

guild was responsible to us, and the coolies to

their guild. Beyond Chusan other coolies

were hired. The average wage was theoreti-

cally about 9d. per day under load, but practi-

cally they received a little less, for the head
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coolies, whose wages were the same, squeezed'

the coolies' pay as it passed through their

hands. Assuming the coolies returned un-

loaded in half the time required on the inward
trip, their theoretical wages amounted to 6d.

per day. The soldiers and Yamen runners

carried no loads, and received in wages 6d. per

day while with us, and a tip on leaving. Rid-

ing ponies and pack mules were hired for a

side trip from Hsiang Yang Fu at Is. 9d. per

day per animal.

Our lodgings on this trip were always in

temples, and cost on the average, with candles,

firewood, and water, about 13d. per foreigner

per day. This included lodgings, etc., for the

Chinese gentry. Our food-cost of about 9d.

as reliable without repetition and corrobora-

tion, even when personal bias is absent. This
is especially true if he be uninterested in the
subject or in the dark as to the point of the
questions. In travelling he never hurries, so,

if speed is important, it is well not to be un-
duly influenced by the excuses given for de-

lay ; these are usually flimsy, and often quite
entertaining.

Money.—Everyone who has travelled in

the interior has experienced the annoyance
caused by the different currencies used in the

various parts of the country and by the diffi-

TritviUing on the lower Htm river.

per day per man covered such provisions as

eggs, chickens, ducks, pheasants, fish, rice, and
vegetables. Cumquats and persimmons, the

latter very fine, were the only fruit obtainable.

On both the Hunan and Hupeh trips we
took many cases of tinned foods and bottled

water, much of it unnecessary, as fresh food

was easily obtainable on the journey. During
the autumn and winter, game birds are plenti-

ful. The most necessary provisions we found
were foreign candles, soap, eating utensils,

soups, coffee or cocoa, sugar, condensed milk,

biscuits, potatoes, and a limited amount of

bottled water. It is essential to have one's

own bedding, and well to have plenty of strong

Chinese oil-cloth to protect the bags and bedd-

ing from rain and to spread under the beds at

night. Insects have a fortunate aversion to the

smell of it.

The average Chinese interpreter is a good
fellow, but must be taken with a grain of

salt. He may be quite honest in money mat-

ters, but his interpreting cannot be regarded

Chinese Woman, on a journey.

culty of obtaining accurate information before-
hand as to the particular currency used in the
district to be visited. The missionaries and
custom officials have the best sources of infor-

mation, but as both usually live in the larger

towns their information is not always correct

as to the country several days journey beyond.
The cash ' is used universally, but is much
too heavy for exclusive use. Each coolie's

wage for the Hupeh trip would have weighed
over 50 lb. in cash '

; he could not have car-

ried much beside. A string of 1000 cash is

called a 'tiao.' 'Sycee,' or barsof silver bullion,

weighing from 6 to 60 oz. troy, are generally
used, but are heavy and bulky, and the weight
of each bar must be determined, and a ham
mer, chisel, and scales carried to chip off and
weigh the amount required for each payment.
The fineness is generally assumed to be uni-

form. Mexican and Chinese provincial dol-

lars are more convenient, though just as heavy
as sycee. Copper 10-cash pieces are minted
in Hupeh, and are more convenient than



111! MINING MM.N/INK

'cash' I "i small current y. but do not i in ulate

e\ ei ywhere.
h must be remembered that ii < ex-

change varies not only between dollars and
taels ol 'cash,' but between dollars from dif-

ferent mints even where they i in ulate. rhe

tael and dollar bank-notes issued 1".

hanks in treaty ports were not used in the in-

terior. A tael is worth 1000 cash, but is ah

stract as compared with a concrete tiao. I iao

notes were issued by the Imperial Chinese

Bank, and possibly by other native banks.

These were of two kinds, the old and the new
;

the new were smaller ai er than the old

and more readily accepted. Drafts can be

bought on all large cities of the interior.

On our Hupeh trip we used sycee and old

and new notes, but the old notes were either

refused or taken with reluctance and at con-

siderable discount. With the new notes we
had no difficulty. In Hunan we used Hupeh
dollars at the rate of exchange into 'cash'

agreed upon with our coolies before starting.

Roughly 1 tiao or tael is worth 2s. 6d. to

2s. 9d., and a dollar is worth 750 ' cash,' while

about 32 ' cash ' equal one penny.

Before lea\ ing 1 [ankow for the Hupeh trip

we obtained something over the amount of

money that, from the information available,

we thought would be required. During the

two or three days spent in I Chang Fu collect-

ing coolies, soldiers, etc., we found that we
should need more money than anticipated. As
there were then no regular banks in I Chang,

we approached the official representative of

the Imperial Chinese Customs, a Belgian

gentleman, who courteously informed us that

he was not authorized to honour a stranger's

draft on Shanghai, and suggested that we
should see the agents of the foreign shipping

companies. So our next call was at the office

of Jardine, Matheson & Co., where we were

received by a Chinese gentlemen who spoke

fluent and excellent English. Here our for-

mer experience was repeated, apologies offered

with cups of tea, and we were just leaving

when he said " But stop a minute ; aren't you
gentlemen Americans ? " Yes." I am
glad to hear it. When I was a boy I went to

school in Connecticut, and was always well

treated. I cannot advance you money on the

firm's account, but my private purse is at your

command. Haw much will you need ?
" and

he promptly supplied our requirements. That
courtesy will be always pleasantly remember-
ed. The general conditions of travel away from
treaty ports are probably much the same today

as those we found ten years ago.

Canadian Ore-Testing Plant.
Tin i ..hi i mvci nment I >epai tmenl ol

Mine bas i tabli bed an ore-dressing and

metallurgical laboratory al < Ottawa, and it will

be ready foi opening in July. The plant will

be operated free of charge on Canadian ores.

The work will be usually dune by the offi< ialt

of the Mmcs Department, though under cer-

i.iin •
hi umstani es engineers may be pei mil

ted i" supervise their own experiments, it is

stipulated that the reports of tests shall be in

corporated in the Government publications.

I.atii in the year, an experimental roasting

and sintering plant will be erected.

Some of the machines in the laboratory are

of i. in. I. u. 1 i/e, and others are small-scale

apparatus. In the crushing department, there

are the following : a I [adfield 1 ..' by 8 in. jaw-

crusher, Allis- Chalmers 24 by 14 in. rolls,

llardinge mill, Ferraris screen for coarse

sizing, Keedy ore-sizer for fine sizing, and
duplex Callow screen. The stamp-mill de-

partment contains 5 Allis-Chalmers stamps of

12501b. each, with various accessory amalga-
mating apparatus. The concentration depart-

ment includes Richards' pulsator classifiers,

Richards' pulsator jig, Overstrom sand-table,

Deister slime-table, Callow tanks for de-

sliming and settling, two Grondal magnetic
separators, one working wet and the other

dry, Ullrich magnetic machine for both dry

and wet material, and Huff electrostatic unit.

In the sampling room there are Yezin ma-
chines for coarse material, Flood samplers for

fine material, Jones riffled sampler, and Key-
stone water-meters.

The small-scale apparatus consists of Stur-

tevant crusher, Sturtevant rolls, Braun plane-

tary pulverizer, Abbe pebble -mill, Hoover
gyratory screen, Richards combined pulsator

jig and classifier, (irondal magnetic separator,

Wilfley table, Parral agitator having a capa-

city of 200 lb. with accessory plant, labora-

tory filter-presses, and screens of both the

I.M.M. pattern, and the Tyler pattern based
on the Rittinger scale.

The Bradley process for treating copper
slime has not proved a success at Anaconda,
and the experimental plant has been closed.

The process, though ingenious chemically and
mechanically, had the drawback of involving

both unusual methods of work and unusual

types of plant, while the introduction of anew
nomenclature, containing such a word as
' amphidizing,' added an unnecessary element

of mystification. We gave a detailed ac-

count of the process in our issue of April 1912.
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PRECIS OF TECHNOLOGY
Laist's Leaching Process for Copper Ores.—In our

February issue we made brief reference to the process

now being developed at the Washoe plant of the Ana-
conda Copper Mining Co., Montana, for treating tail-

ing by leaching. The Mining and Scientific Press
for May 3 contains an editorial article on the philoso-

phy of hydro-metallurgical methods in general, and on
the Laist process in particular. This process was tried

by Mr. Laist some years ago at the Indian Boy, in

Utah, but the conditions were not favourable. The
results at Anaconda have however been so successful

that an experimental plant with a capacity of 80 tons

per dav is being built. The material to be treated is

the average tailing from the wet-concentration plant,

containing about 65% copper. This will be dewater-

ed, and, when nearly dry, sent to roasting furnaces of

the McDougal type, of which the upper hearths will

serve chiefly for drying and pre-heating, while upon
the lower hearths salt will be added in small quantity

;

the heat will be so adjusted that at the completion of

the roast the copper will be in a form easily dissolved

by the dilute sulphuric acid used for leaching, while

the iron present will be in insoluble form. The roast-

ed material will be leached in vats with dilute sul-

phuric acid, made by the chamber process from the

sulphuric acid gases drawn from the roasters that treat

the rich concentrate obtained in the concentration

plant. The copper-bearing liquor will be removed by
decantation, and the copper precipitated by passing

sulphuretted hydrogen into the solution, precipitating

copper sulphide and regenerating sulphuric acid which
may again be used for leaching. The production of

sulphuretted hydrogen would in ordinary cases prob-

ably prove unduly expensive, but at Anaconda there

is available auriferous pyrite, from the Georgetown
district, which would otherwise require treatment by
direct smelting. This ore, by simple fusion, is reduced

to iron matte, which can be utilized in the sulphuretted

hydrogen generators. The consumption of sulphuric

acid is thus reduced to the amount required for the

production of the necessary sulphuretted hydrogen,

with the added amount that will unavoidably be lost

in foul solutions. As the acid can be cheaply made
by the chamber process, it is confidently expected that

a high extraction of the copper now being lost in tail-

ing can be made at a cost not exceeding that by pres-

ent methods. Should this plant prove a success,

some modifications will be made in the present me-
thods of wet concentration.

Tin-Dressing at Rooiberg.—The South African
Mining Journal for April 19, describes the concentra-

tion plant at the Rooiberg tin mine, in the Transvaal.

The plant was completed in the latter half of last year

by the erection of machines for treating the slime

There are 10 stamps each weighing 2000 lb., and dis-

charging through 8-mesh screens. The pulp, after

passing an automatic sampler, goes to a Callow screen

fitted with 20-mesh cloth. The coarse product is sent

to two 3-compartment Hartz jigs, from which the head
is sent to a Brunton furnace and the middling and
tailing to a tube-mill. The underflow from the Callow
screen is pumped to six classifiers, the underflow from
which passes to six Wilfley tables and the overflow to

the slime plant. The YVilfleys produce ahead, midd-
ling, and tailing. The head goes to the Brunton
furnace, the middling to the tube-mill, and the tailing

to waste. The re-ground product from the tube-mill

is pumped to six classifiers, from which the underflow
goes to another set of six Wilfleys, and the overflow

to the slime plant. The head from these tables goes

to the Brunton furnace, the middling to five Frue
vanners. and the tailing to waste. The Frue vai

make a head which is sent to the furnace, while the

tailing goes to waste. The slime from twelve classi-

fiers is sent to three sets of 14 rag-frames and subse-

quently to revolving tables. Before the slime plant

was erected the recovery was 58% of the metallic con
tent of the ore, the extraction being 62 lb. metallic tin

per ton and the loss 45 lb. Since the introduction of

the slime plant the loss has been reduced to 13J lb.

per ton, and the percentage of recovery raised to 88%.
Our contemporary draws conclusions between the re-

covery and Cornish results. We refer to this in our
editorial notes.

Aluminium as a Precipitant in Cyanidation.—In the

Engineering and Mining Journal for May 10, E. M.
Hamilton describes the use of aluminium powder as a
precipitant of silver from cyanide solutions at the Ni-

pissing mine, Cobalt, Ontario. We have on several

occasions referred to the cyanide method of extract-

ing silver from the complex ores adopted at the Nipis-

sing, with the object of obtaining silver bullion, in-

stead of selling the ore and concentrate to smelters.

When the plant was erected over a year ago, the Mer-
rill process of precipitating silver from the solution by
means of zinc dust was installed. It was found in the

trial runs that the cyanide solution, after the removal

of the silver by precipitation with zinc. lost its dissolv-

ing efficiency rapidly. Investigation showed that the

presence of arsenic in association with zinc remaining

in the solution was the cause of its deterioration, and
it was then decided to adopt some other means of pre-

cipitation in place of the zinc. Electrolysis, sodium
sulphide, and aluminium were considered. The first

two have so many well known disadvantages that they

were not tried, and attention was centred on alumin-

ium. As far back as 1893, Moldenhauer drew atten-

tion to the advantages to be gained by aluminium as

a substitute for zinc, the chief of which was the fact

that as aluminium does not combine with cyanogen

the whole of the cyanide is recovered in the process.

On the other hand, for the same reason the use of alu-

minium renders necessary the presence of an alkaline

oxide or hydrate, such as sodium hydrate. At about

the same time as Moldenhauer brought forward his

suggestion, Julian tried precipitation by means of alu-

minium sheets and subsequently shavings, but he

found that the surfaces soon became coated with alu-

mina which stopped the reaction. The first to use

aluminium powder was Kirkpatrick at the Deloro
smelter, Ontario, and he invented a special apparatus

to overcome the disinclination of the powder to sink

and come into full contact with the solution. After-

ward the process was adopted at the O'Brien plant

at Cobalt. Mr. Hamilton, in his paper, proceeds to

describe the modifications introduced into the Merrill

precipitation plant at Nipissing rendered necessary by

the change from zinc to aluminium, and subsequently

he gives figures relating to consumption, cost, and per-

centage of recovery. He finds that as a rule the ex-

traction is well over 99%. The consumption of alu-

minium averages 02 lb. per ounce of silver. Judging

by experience in other cyanide plants, he is of opinion

that the consumption of zinc at Nipissing would have

averaged 01 lb. per oz. of silver. On the basis of an

ore containing 20 oz. silver per ton. the cost with

aluminium would be as follows : 4 lb. aluminium at

38 cents per pound, 15'2 cents ; caustic soda, li lb. at

per lb., 5 i cents ; total 18'5 cents. With zinc :

2 1b. at 7 cents per lb., 14 cents. It would appear

that the comparison was in favour of zinc, but on the

other hand there is a direct recovery of l'6lb. of cya-
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er lb. is woi th - that

the ultimate advantage ol the aluminium is consider

mtly to use

Juminium instead of pi
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Wnihi Geology. l"ln- report on the il the

Waihi prepared bj [ames M ! Bell

ami Colm Fraser, ol the J ""1 < ieoli

ij . was published in i mi li m ti iwai d the >

e observations in the Geld i prioi

to March 191 1, a rward the authi

.1 their positions on the Sui reportwas
i.i by the Minister of Mines about the end of the

V mber. Much comment has been made
to the length of time allowed to pass before

its publical

The Waihi district is hilly, except at the town ol

Waihi itself, which stands upon a plain, and at the

.it the abo\ i ontain, In addil to the I

triot; "i rock, 1 -> . tufft
.

i ti

\i \\ .(,'n theaut red with andi iti

on the north and west, and on the outh tnd

there ' 1
1
'he i thi

i I

loubtful age, bul ma; bi taki

andnsitic intrusii ti Mi Bsrs. I li 11 and
i divide the dai ite ai Waihi into oldi i and bi

and recent and intrusive, the lattei containing the

gold i ein It is i leai from thi desci iption

thai Waihi is a buried goldfield, and its lateral i

a i depth m lj bi i onsidet Lbli In fai i th( \\ aihi

.i |um tion min . idjoining the \\ aihi m
develi :

rough the b ti ren i hyoliti and

andesite cap . ind in the Waihi several ol thi

ivered i lely bj underground d< t elopmenl

With regard to thi depth to which profitable ore

may h
'"

Bell and I

in. n to the fact that i
1 i tiary deposil

\i u aihi there ba

been little removal of the original surface, so the depth

r.cait OF m,l|»

QEOLOOl OF WAIHI.

alluvial flats of the principal streams. The highest

hill is 2740ft high. The elevation of the Waihi plain

is 250 to 350 ft. above sea-level. The Martha hill,

where the auriferous outcrop was discovered, is 700 ft.

above sea-level. The deepest level in the Waihi
No. 10 is 1150 ft. below the original summit of Martha
hill. The whole district is composed of Tertiary

volcanic rocks of great variety. Judging by the

geology of the adjacent divisions of the Hauraki penin-

sula, the basement rocks below the volcanics consist

of Jurassic and pre-Jurassic sedimentaries. but no min-

ing operations have intersected them The presence

of carbonaceous layers between the flows of igneous

rocks at points below the present sea-level, indicates

that the surface of the Waihi plain was in earlier

times from 450 to 800 ft higher than it is now. The
volcanic rocks may be divided into three periods. The
oldest are the dacites of Upper Eocene age, and are

found outcropping at few points. Martha hill being

one. The gold-bearing veins of the district are con-

fined to this series, the later rocks being barren. The
second period is of Miocene age and the formations

consist mainly of andesites. The third period belongs

to the Pliocene, and the rocks are mostly rhyolite

flows. Messrs. Bell and Fraser add a fourth division

consisting of igneous intrusions of various kinds. Each

to which the ore may persist will be greater than in

the rase where there has been much denudation.

Further, seeing that there has been little denudation

ai Waihi, it is improbable that there has been any

secondary enrichment, and therefore it follows that

where the ore becomes poorer in depth there exists a

critical level of primary ore-deposition, determined by

considerations of temperature and pressure. The fact

that the orebodies in all the lodes on the 9th level

were found to be poorer than in the 8th level, sounded

the approach to this critical level. Generally speak-

ing, the depth of this critical level is dependent on the

distance below the original dacite surface, and taking

this view it follows that the lodes in the ('.rami

Junction mine will persist to a greater depth below the

present surface than those of the Waihi.

Mount Lyell Hydro-Electric Plant- Tin Austra

lian Mining Standard for April 3 contains a descrip-

tion of the hydro-electric power plant for the Mount
Lyell copper mine in Tasmania, the building of v hit h

has just been commenced. Water is taken from Lake

Margaret, 8 miles away. The level of the lake is

ft. above the sea. The water is to be carried in

wooden pipes for 1 \ miles, and subsequently in steel

pipes down a steep incline to the generating station.

The static head will be 1152 ft. The power plant will



JUNE, 1913 453

consist of four Pelton wheels, each coupled to a 1200-

k\\ alternator. Current will be transmitted at 6600

volts over 5 miles to the distributing station, where 8

transformers will be installed for reducing the current

to 500 volts. During the past 20 years, li million

tons of timber from the adjoining forests has been con-

sumed as fuel, and the yearly fuel bill is £50,000. The
cost per horse-power-year is nearly /25. By means of

the new installation the cost per horse-power-year is

expected to be £$,, including allowances for deprecia-

tion and interest on capital.

Secondary Enrichment of Silver Ores.—In the

Journal of Geology for February, H. C. Cooke de-

scribes laboratory experiments undertaken with the ob-

action is much more powerful when ferric sulphate is

present than when sulphuric acid acts alone. Except
in the case of galena, the solvent action does not seem
to be proportional to the concentration of the ferric

sulphate present. This suggests that the sulphuric

acid is really the active agent, and that the ferric sul-

phate acts principally as an agent for the removal
from solution of hydrogen sulphide formed during the

reaction. A mixture of sulphuric acid and ferric sul-

phate has a powerful solvent action on metallic silver,

hence, in an orebody containing much pyrite, little

native silver may be expected in the gossan ; and con-

versely, if much native silver be found in the gossan,

the orebody cannot have contained much pyrite, and

SECTION ACROSS WAIHI LODES.

ject of testing chemically the theories relating to the

solution of primary silver ores by meteoric waters, and
the subsequent precipitation at greater depth. The
experiments were conducted at ordinary temperatures
and pressures. We quote the conclusions based on
his results.

Secondary sulphide enrichment of a primary silver

deposit is brought about by reactions of silver or its

sulphides with the sulphides of iron and their products
of oxidation. When the iron sulphide present is py-
rite, the silver sulphide is converted into sulphate

wholly by the sulphuric acid and the ferric sulphate

produced by the oxidation of the pyrite. When mar-
casite is present, as it rarely is in quantity, silver sul-

phide may be oxidized in part directly to silver sul-

phate by electrolytic action, and in part may be con-
verted into sulphate by the action of the oxidation pro-

ducts of the marcasite. Sulphuric acid and ferric sul-

phate exert a powerful solvent action both on silver

sulphide and on its companion sulphides, such as

galena, chalcocite, orpiment, and stibnite. Of these,

silver sulphide is the least affected. Tn all cases the

little secondary enrichment should be expected. The
presence of ferric sulphate in the ground-waters in-

creases the solubility of silver sulphate in them. This

is probably due to the formation of a complex ion

VgS< >i by the silver, when ferric sulphate is present in

solution.

The equilibrium in silver-bearing solutions between
ferric, ferrous, and silver sulphates is such that the re-

duction of ferric solutions to the ferrous condition by
any means will rapidly precipitate the silver in the

metallic form. Precipitation of silver will not cease

till all the ferric salt is reduced to the ferrous state.

Hence the vertical extent of the zone of precipitation

and its proximity to the surface will depend on the

rapidity with which this reduction proceeds. If reduc-

tion be slow, native silver may thus be formed even at

considerable depths. Native silver so precipitated

will be comparatively stable in the presence of earth

waters. Acids will not attack it in the absence of oxy-

gen, since the solution pressure of hydrogen is greater

than that of silver. Ferric sulphate cannot attack it

so long as the ground-waters contain enough silver
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sulpha equilibrium between the ferrit
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it into sulphide
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than the minimum solution will precipitate
• dilution.

Silver chloride solutions containing sodium chloride
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ipi n I ion ol the
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neci n v The vein i in this disti id , though numei
ous, arc not extensive, and ii would not I"' possible to

lOoi i i tons pei daj al eai b mill I bi

ntrate would In? sold to nhn.-i
, and the tailing

impounded for future treatment. The accompan
table gives the n alts ol tests on io-lb i" :

figures for convenience being in mmi Ii will I"

Results oi Flotation Experiments on Telluridi i

K.itio of
Weight Con-

ines centration
(II 40-im 1 ible

Wet feed 1536 —
Concemr.,'. 236 19'22:1

(2> 40-uiesh ; Flotation and Wilfley Table

Crude ore. drv 4536
Flotation concentratr 30 151 '2 :1

Wilfley concentrate 207 21'9 :1

Tailing 4177

I'naccounted 122

Combined coii' 237 19'14:1

13) 40-iiiesb ; Flotation and Willi, v Table

- ore. dry - 4536 _

—

Flotation concentrate Ifr 283 5 :1

Wilfley concentrate 158 287 :1

Tailing •'009 —
I'naccounted 353

Combined concentrate* 174 26'07:1

(4) 60-mesh : Flotation and Wilfley Table

Crude ore. dry 4536 —
Flotation concentrate • • 25'5 1778 1

W'ilflev concentrate 268 16'9 :1

Tailing 3S57 —
I'naccounted 385'5 _—
Combined concentrates 293'5 15'45:1

Conn in

Silver.
of Content

Value I iold, Silver,

perTon %

.i

Gold, Silver,

%

.'2' 47

20'38

11520
306

2'21

2073

12' 77
86320
88'80
2'22

32656 18663

2'24

33260
1770
0'59

46'66

2'24

248 00
704
0'46

27'97

»
27080
2170
0'80

44'61

266
187'80

13 46
0'54

2H'60

-

415'26

2.357'28
62'53

6.64330

46'57

I

36702
12"28

959'97

5,072T,8

L48'88
9'52

4695 42'82

5792
25'80
13 '83
2'45

1171

3173
If, 01
7'55

6 6 —

52'37 32'27

27'52 25'53

23'28 23'91
— 18'29

62'26 3970
1H'57 29'91
in 17'30

13'09

8372 7fiU

79'89 57f

80'83 69'61

phide wherever they encounter hydrogen sulphide or

anv other substance that yields the sulphur ion even in

minute quantity. Cerargyrite appears to be stable in

presence of sulphuric acid and ferric sulphate. The
action of dilute silver solutions on realgar, orpiment,

and stibnite results in the substitution into these min-

erals of some silver ; but the amounts so substituted

were found to be so small that it appears doubtful

whether the complex sulpho-salts of silver can be

formed in this way.
Precipitated sulphur combines with precipitated

silver at ordinary temperature and pressure to form

silver sulphide. Silver sulphide is also formed by the

direct reaction of hydrogen sulphide with silver-bear-

ing solutions.

Concentrating Telluride Ore».—In the Engineer-
ing ami Mining Journal for May 3, Henry E. Wood,
of Denver, gives particularsof the application of con-

centration by flotation to the treatment of sylvanite

and other telluride-gold ores found in Colorado. The
tendencv of the tellurides to form slime and float is

well known to all who have tried water-concentration,

and it is seldom that half the telluride is caught on a

table. Mr Wood proposes to make use of surface

tension only, without oil or acid. He grinds dry in a

ball-mill to 40 or 60-mesh. Over 50% of the sylvanite

floats on the water. The tailing is then sent to Wil-

fley tables, where a further 20 or 25% is recovered.

seen that in the first experiment without flotation, less

than half the gold and silver was recovered, and that

by floating first and treating on tables afterward, the

recovery was 80% of the gold and 70% of the silver in

the ore.

Coarse Crushing at South Crofty. At the meeting

of the Cornish Institute of Mining, Metallurgical and
Mechanical Engineers, held on May 3, Josiah I'aull,

manager of South Crofty, read a paper on the con-

centration of tin ore, dealing particularly with the ad-

vantages of coarse crushing. He made some prelimin-

ary remarks on the apertures of Cornish punched
screens and woven-wire screens.

For the purpose of comparison he showed some
samples of battery-screens, consisting of woven wire

and perforated metal sheets. Three of these samples

in particular received his attention. No. 1 was a

sample of what is known as No. 37 Cornish g I
:

perforated metal plate, and corresponded to what was

used at South Crofty previous to the present control

and was still used on two or three mines in the Cam-
borne district. No. 2 was a 20-mesh woven wire

screen such as had been used at South Crofty for two

or three years. No. 3 was 14-mesh, of the same type

as No. 2, and was generally used at South Crofty at

the present time. He had been comparing the area of

discharge in perforated screens with that of woven-

wire screens. In the 20-mesh wire screen, such as was
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originally used at South Crofty, there were 400 holes

to the square inch. By the use of a round gauge, he

lound the size corresponding to a 35 Cornish would

just fit the 20-mesh, the difference being that the 35

Cornish was round and the 20-mesh square, so that

the area of the aperture of the woven mesh to that of

the Cornish mesh was as 1 : 7854. There were 115

holes to the square inch in the Cornish grate compared
with 400 in the woven wire. Thus the discharge area

of the perforated screen was only 25% of the woven
wire screen. The South Crofty 14-mesh screen

corresponded with a ii hole as regards round gauge,

but there were 196 holes to the square inch in the

woven wire mesh against 76 in the perforated screens,

and the discharge area of the latter was only 30 5"., of

that of the woven mesh. It was obvious therefore

that from the point of view of area of discharge woven
wire screens had a great advantage over perforated

ones.

During the 12 years he had been in Cornwall it had

This test showed a greater amount of -200 tin in the

20-mesh crushing than any other he had done, for

some unknown reason. It might have been that the

10 stamps using the 20-mesh had too little water. He
could not give the figures showing the proportion of

wolfram in the + and -200 sizes of this particular

test. He had however, other results of screened pulp

samples which gave the wolfram assays, and three of

these from 20, 14, and 10-mesh screens, given in

Table II, were of interest, as they showed in each

case a relatively higher percentage of wolfram in the

- 200 size than the tin does.

These tests gave proof that wolfram slimes much
more than tin. This fact is proved in practice at

South Crofty by the lower recovery. The reason why
the wolfram did not make its presence felt more in the

tin sold from South Crofty in the old days was because

in crushing through perforated screens of small aper-

ture the bulk of it was crushed to such a degree of

fineness that it merely formed a colour in the water

Table I.

Assay-Value per Ton
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20-mesh only. Sixty stamps were running in both

years, and averaged practically the same number of

hours. Apart from the difference in screens the con-

ditions were the same. The results are given in

Table III.

The increase in the wolfram recovery was 3 '93%. and
although he had no figures regarding the arsenic re-

covered, he was quite sure there was a considerable

improvement in the recovery of this product as well.

He was not going to give figures for the recovery of

wolfram, for he was rather ashamed of them. In 1912

they treated lower-grade ore. In the case of tin. Mr.
Hutchin's assays showed a decrease of 2'75 lb. to the

ton. and the wolfram figures showed a decrease of

13 lb. Had the grade of ore been equal for the two

years, the difference in the recovery would be still

more in fa .our of the coarse mesh, as they all knew
the lower the grade going to the mill the more difficult

it was to keep up the percentage of extraction. An-

other point to be mentioned was the increase of ton-

nage crushed. By using the coarse screen they

crushed 5160 tons more than in 1910, the only extra

expense incurred being the installation of two re-grind-

ing machines and the re-grinding of 12 tons per day,

or 4380 tons per annum. The cost of grinding this

extra quantity was Hid. per ton, or £209. 17s. 6d. for

the vear, against a saving of 3jd. per ton in the crush-

ing and dressing costs on 66,076 tons, the net saving

per ton crushed as far as the battery and dressing

floors was concerned being 2 99d. per ton of ore enter-

ing the battery.

Mr. Faull then gave an outline of the procedure at

South Crofty. The ore was dumped on grizzlies with

the" bars set 2 in. apart. From the oversize as much
granite and killas waste as possible was picked out and

discarded, the remainder being fed into rock-breakers

with the jaws set to crush down to a maximum of 2 in.

At the main vertical shaft the rock-breaker delivered

the crushed ore on to a second set of grizzley bars set

at 1| in. apart, the oversize from which fell on to an

endless conveyor-belt from which was picked a further

small percentage of waste. From the shaft bins the

ore was taken to the mill bins. The pulp leaving the

14- mesh screens passed into upward-current classifiers,

there being one 3-compartment classifier for each 10

stamps. The classifier was made on the mine and was

simple, but quite as effective as most classifiers, some
of which were costly to install and costly in mainten-

ance. The sand and mineral from the spigot outlet of

the first compartment went to Buss tables, and the

second compartment in the case of the last 20 stamps

erected also went on to Buss tables, but in the case of

the first 40 stamps this product went to Frue vanners.

This was because when the mill was first designed,

25-mesh screens were intended to be used, and were

actually used for a short period. Should they ever

extend the mill so as to require more Frue vanners he

should take out those treating the second classifier

product from the 40 stamps and replace them with

tables. The third classifier delivered on Frue vanners

throughout the mill, and any overflow from the classi-

fiers was conveyed to a de-waterer, and the thickened

pulp in the latter also sent to Frue vanners. They
got four products from the Buss table. These pro-

ducts were termed first and second heads, middling, and

tailing. The first head was practically clean mineral,

consisting of about 4 tons per day, of from 5 to 6 cwt.

of tin and wolfram, and 12 to 14 cwt. of pyrite, almost

entirely arsenical, to the ton. The second head varied

from 1 to 2 cwt. of tin and wolfram to the ton, and 6

to 8 cwt. of pyrite, chiefly arsenical, but with some
copper as well ; in the case of those tables treating the

ore from New Cook's section, blende and various other

minerals were present. From 12 tables they got about

10 to 11 tons per day. The middling, consisting of a

small portion of over-size which did not pass through

a 40-mesh screen fixed at the end of the table for the

second head to pass through, and also what was dis-

charged over a distance of about 12 in. along the side

of the table next to the head, was conveyed back to

two dipper-wheels, each of which delivered on to Buss

tables. The fourth product, or tailing, was sent awav
direct to the river as waste. Mr Harvey, who treated

their waste on tribute, had not yet seen fit to do any-

thing in the way of treating this sand-tailing, so that

in spite of coarse crushing the recoverable loss was
still in the fine product or slime. The middling pro-

duct was, as stated, delivered by dipper-wheels on to

two Buss tables, from which they got a small head,

about lj tons per day ; here they did not use screens,

and the head from these two tables went with the

seconds from the other 12 tables ; about 20 tons from

the two tables was elevated by a double dipper-wheel

to 4 barrel grinders, and about 5 tons of final tailing

was sent away with those from the other tables as

waste. The re ground middling was fed on to Frue

vanners, the concentrate from these being mixed with

that from the other vanners throughout the mill.

The tailing from the Buss tables was automatically

sampled as discharged, and the average chemical assay

of this was about 5i lb. black tin of 70% metal. He
tried some time ago an experiment with this tailing by

passing it over a Record table to see if they could con-

centrate a small head that would pay to re-grind.

They took 3 tons assaying 5 lb. black tin to the ton,

chemical assay, and dividing the table into head,

middling, and tailing, obtained the following results :

the small head assayed 7* lb. to the ton, the middling

5 lb., and the tailing 3 lb. He did not consider even

the 7J lb. head would pay to re-grind, at least it would

not pay for the re-concentration before and after re-

grinding and for re-grinding as well.

The Frue vanner treating the fine from the classi-

fiers made, as usual, only two products, head and

tailing ; the head was sent to the furnace, and the

tailing classified, the slime overflow from theclassifier

going to rag-frames.

As far as dressing after roasting was concerned, the

three grades of concentrate as produced in the mill,

namely, first and second Buss heads, and Frue vanner

concentrate, were kept separate throughout. Three-

quarters of the tin, wolfram, and arsenic as sold was

the product of the Buss tables as against 25 Frue

vanners required for the other quarter.

In conclusion, he gave it as his opinion that on all

the mines fairly coarse crushing in the first instance

could be adopted, provided a suitable concentrator

was used, making more than two products. He was

prepared to admit some of the tin was very fine indeed,

but he also believed a fair quantity was moderately

coarse. His idea was to keep that portion coarse as

long as possible, and not to keep on pounding it in the

stamps until the very fine tin was also free.

Zinc in the United States.^In the Engineering
ami Mining Journal for May 17, W. R. Ingalls pre-

sents his statistics for the production of zinc in the

I mted States during 1912 The production by smelt-

ers was 348,638 tons, of which 7447 tons came from

dross, scrap, and other re- worked material, and the

remainder from ore. In addition, from 10,000 to

16,000 tons of zinc was placed on the market by firms

who do not treat ore but only dross and scrap. Dur-

ing the year 1911, the production by smelters was

295,836 tons. The chief smelting district was Mis-
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souri Kansas, which produced 111,761 tons Illinois

u.i- responsiblt tons, « ikl ilioma I

to

Vs regards fuel used, 10% ol thi pi

tion came from coal fired furnaces, and the rest from
furnaces using natural gas f*hese figures are unex

nig thai the current news bad indicated .1

rapid fall in tin- use ol natural K' ls Two firms made
dust, the total bring 492 ions, as compared with
ns m 1911 During the year, 2400 ti

dust was imported The statistics ol the source of 1

show that Missouri-Kansas produced 289,177 tons.

Colorado 212,423 ions, Wisconsin 90,762 tons, Mon
tana 34,034 tons, with Nevada. Utah, New Mexico,
and Idaho as subsidiary producers Arkansas and
1 )klahoma

, lintments.

Copper-Selling Agencies in America. The Mining
,/ni/ Scientific Press for May 3 contains a table

1 lassif} ing the United Stairs copper producers aci ord
mg to the selling agencies, and giving the production
during 1912 in short tons. The disposal of copper
production is a profitable business, competition (or the
business is keen, and changes are frequent.

I'm tit' Metals si i 1 im, Co
Shor
Year 1912.

Anaconda and North Butte H7.000
Lake Mines (Copper Range) JO.000
Arizona Copper Co 19,335

Utah Consolidated Mining Co 2,000
Greene-Cananea 24,173

Giroux 1,884

Pennsylvania Salt Mfg Co 3,000
Imports 5,000

Total 224,392

American Smelting & Refining i o

Cerro de Pasco 2-t.OOO

Tacoma refinery and smelter product,
Alaska, and miscellaneous 56.500

Utah Copper Co 47,600
Nevada Consolidated 31,750
Tennessee Copper Co 6.500
Ray Consolidated 17.700
Chino 14,350
Mason Valley 8.000
Ohio Copper 3,986

Total 209.886

PllEi.ps, Uolir.i

Copper Queen Smelter 61 I

Detroit Copper Co 12,488
Calumet & Arizona 27,600

Total 101.726

American Metal Co.

Old Dominion Copper Co 13, 785
Shannon Copper Co 8,250
Granby 11,315
Imports. Ducktown,& miscellaneous 28.000

39.315
East Butte 7,382
Teziutlan Copper Co 5,000
Torreon smelter 2,500

Total 76,233

I V'ogki
I

it
I..

u 191

1 niti ling 11,2

Matte, smeltei mati
1 12,300

rd Copper Co 7,300
Unil 1

'
1 16,300

.... i0

I M 1 Ml I A I I I , I \

1 um< I & I lei la

ils 9.0
UlollCV

!,

Vhmeek -

Superioi 1,

1 t 91

isle Royale
Centennial 861

11 1.1 600

Total (,4.025

An. .1.111 Lew isoiin a. s..\s

Mi. inn ( 'upper 1 .1 16, 1'

Shattuck Arizona in I I] }) 7,500

Total 23. "07

Bi i i.
. Son dhj imi r & Co

British Columbia 5,500
Cuba Copper 2,500
Miscellaneous 2,000

Total 10.000

E. P. EARL1

South I tali mines and smelters 1,000
Mexican imports 1,500
Japan imports 2,000
South American imports 2,000

Total 6,500

DlREl i lei TR Mil.

Quincy Mining Co 10,125
Wolverine 4,560
Mohawk 5.997
Franklin 1.225

Mass 700

\\ Parson roDD
Winona 1,100
Lake Copper 400

Total 1,500

Secondary Precipitation of Gold.— In {he Journal
of Geology for May, Albert L). Brokaw reviews the

reactions tending to precipitate gold from circulal in

solutions. We quote his conclusions.
If gold is in solution in circulating waters, many

substances may cause precipitation of the gold. The
ferrous compounds, derived from the part oxidation of

iron sulphides, are the most important, because they

are formed comparatively readily from pyrite and
other iron-bearing sulphides by the action of oxidizing

waters; they are very often, if not always, present in

mine waters, and thev are effective precipitants for

gold. The effect of the iron-bearing sulphides them-
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selves cannot readily be separated from the action of

ferrous salts, since in precipitating gold they may lead

to the formation of ferrous sulphate, which , of course,

may cause further precipitation of gold, if any is pre-

sent. In most gold deposits sufficient pyrite or other

iron-bearing sulphide is present in the primary ore to

precipitate any gold that may be brought to the zone

of sulphides. Less commonly siderite or iron-bearing

calcite mav be important. Siderite is attacked by

acids more readily than pyrite, and consequently gives

up ferrous salts more easily, and these, in solution,

may cause the precipitation. In comparatively rare

cases, when the gold is in a solution containing man-
ganous salts, contact with the country-rock may neu-

tralize the acids present and allow the manganous salt

to release the gold. Rhodochrosite resembles siderite

in its action, except for the fact that no precipitation of

gold can occur if the solutions are strongly acid, while

in the case of siderite acidity does not inhibit the re-

duction of gold chloride to metallic gold. The other

reducing agents are of comparatively little importance,

as they may be applied to only a very few unusual de-

posits. No attempt is made by Mr. Brokaw to explain

the precipitation of gold from alkaline sulphide solu-

tions, suggested by Lenher as a possible means for the

transportation of gold, as such solutions are not form-

ed in the alteration of gold deposits ;
their adequacy

is confined to the transportation and primary deposi-

tion of gold, a subject beyond the scope of the present

paper. We gave an abstract of Lenher's paper in our

March issue.

CURRENT LITERATURE.
Shaft Sinking at Springs.—At the May meeting of

the Institution of Mining and Metallurgy, a paper by

B. D. Bushell was presented, describing shaft-sinking

operations at the Springs mine, in the far east Rand.
Mine Sampling.—In the issue of the South African

Mining Journal for April 12, A. S. Lejeune com-
mences a series of articles on mine sampling and ore

valuation, with special reference to the conditions on

the Witwatersrand.
Compressed-Air Haulage. — The Colliery Guar-

dian for Mav 2i contains a translation of a paper by
T. Giller, read before the Society of German Engi-

neers, describing the system of underground haulage

by means of compressed-air locomotives.

Crown Mines.—The Journal of the South African

Institution of Engineers for April contains a paper by

R. C. Warriner. describing the underground work at

the Crown mines, giving a great number of illustrative

drawings.
Electric Hoisting at Cananea — In the Mining and

Scientific Press for May 10, H. L Cooding and
T. T. Read describe the electric-hoisting plant at the

mines of the Cananea copper company.
Grading Analysis. — At the May meeting of the

Institution of Mining and Metallurgy, a paper by H.
Stadler was presented, entitled ' Grading Analyses by
Elutriation.'

Cyanidation in India. — The March issue of the

Journal of the Chemical, Metallurgical, and Mining
Society of South Africa contains a paper by Hugh M.
Leslie, recounting the introduction in the early days

ot the cyanide process at the Kolar gold mines, India.

Collecting ' Black Sand.'—The March issue of the

Journal of the Chemical, Metallurgical, and Mining
Society of South Africa contains a paper by J. M.
Neill on the recovery of ' black sand,' that is to say,

the pyrite containing gold with some iridium and
similar metals that accumulates in present practice

only at the upper end of the amalgamating plates. He
is of opinion that better extraction-results can be ob-

tained if this black sand is caught in larger quantities

on the plates and treated separately, instead of flowing

to the cyanide plant, and he described a machine in-

vented with the object of removing the air bubbles

that ordinarily attach themselves to the particles and
float them away.
Cyanidation at Grass Valley.—In the Engineering

ami Mining Journal for May 14, Herbert A. Megraw
describes the cyanide practice at the North Star mine.

Grass Valley, California.

The Trent Agitator.—In the Mining and Scienti-

fic Press for May 3, J. A. Carpenter discusses the ad-

vantages of the different types of agitators for the

treatment of slime, and gives full details of the Trent

agitator, as applied to continuous treatment at the

West End plant. Tonopah, Nevada.
Silver Estimation.—In the Engineering and Min-

ing Journal for May 3, G. H. Clevenger describes a

rapid method for determining silver in cyanide solu-

tions, based on Volhard's method. It has been de-

veloped with the particular object of providing the

millman a ready means of estimating the silver to be

precipitated from solution by zinc-dust, and therefore

the amount of the latter actually required.

Smelter Contracts.—The Mining and Scientific

Press for May 10. reprints a lecture given by Gelasio

Caetani at Harvard University, discussing the basis of

smelter contracts.

Zinc-Iron Compounds.—The May Bulletin of the

American Institute of Mining Engineers contains a

paper by G. S. Brooks on the formation of zinc ferrites

in the process of zinc distilling.

Origin of Rand Ores.—The Mining and Scientific

Press for May 10 contains a translation of the chapter

in Richard Beck's new edition of the ' Nature of Ore
Deposits,' devoted to a discussion of the origin of the

auriferous conglomerates of the Rand.
West Rand.—On February 24, E. T. Mellor read a

paper on the ' Structural Features of the Western
Witwatersrand ' before the Geological Society of South

Africa.

Sulphide Ores of Copper.—The May Bulletin of

the American Institute of Mining Engineers contains

a lengthy paper by L. C. Graton and J. Murdoch, in

which they describe their microscopical study of sul-

phide ores of copper. We shall give a precis of this

paper in our next issue.

Prospectors and Geologists. — The April Proceed-

ings of the Colorado Scientific Society contains George
E. Collins' address on the occasion of his retirement

from the presidency. He discussed the philosophy of

following and discovering orebodies, and among
other things, gave his views as to the relative value of

the services of the local engineer or prospector and

the visiting geologist. In his opinion the visitor did

not fully appreciate the value of the man with local

knowledge and experience.

Mica in India.—In a paper published in the May
Bulletin of the American Institute of Mining Engi-

neers, A. F. Dixon describes the mica industry of India.

Ostwald Nitric Acid Process.—The Iron & Coal

Trades Review for May 23 contains a description of

Ostwald's catalytic process for making nitric acid from

ammonia, one of the processes to be used by the

Nitrogen Products & Carbide Company.

Copies of the original papers and articles men-
tioned under ' Precis of Technology ' and ' Current

Literature ' can be obtained on application to The
Mining Magazine

.
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been extended to the full length of the orebody. The
shaft is vertical to 1050 ft., and further sinking will be
done on the incline, as the orebody pitches rapidly to

the south. The winze below the 9th level is in rich

ore, averaging more than 30 dwt. over a workable
width. The ore reserve on December 31 was estimated
at 124,142 tons, averaging 29 dwt. over a width of lode
of 43 in. The ore is evenly distributed over the various
levels, and it is notable that between the 7th and
9th levels the lode is wider and richer than in the
upper levels. In sloping it is expected that the
width of working will be 12 in. greater than the lode,

so the estimate of milling ore is varied according
161,455 tons, averaging 22'27 dwt. In addition, there
is 13,074 tons, averaging 24 dwt.. broken in the stopes.

The metallurgical plant has not been working well,

partly because of the difficulty in getting suitable lin-

ings for the tube-mills. Though the ore is oxidized,

it does not appear to be amenable to amalgamation,
and it is being slimed and cyanided. During 1912,

the amount of ore treated was 37.655 tons, together

time it constitutes one of the three largest consolida-
tions on the Rand, the other two being the Randfon-
tein and the East Rand Proprietary. It may in fact

be called the premier gold mine of the world. The
control is with Rand Mines, H. Stuart Martin is con-

sulting engineer, and R. C. Warriner is manager
Mr. Warriner read an elaborate paper recently before

the South African Institution of Engineers, detailing

the re-organized underground arrangements for work-
ing the great property. During 1912, the total ore

raised was 2,183,305 tons, of which about equal | i

tions came from the Main Reef Leader and the South
Reef, with a small amount from the Main Reef. At
the sorting stations, 12% of waste was removed. I he

number of stamps employed was 660, and of tube-

mills 22. The tonnage milled was 1,920,700, a\ I

ing 33s. 6d. per ton. The yield by amalgamation was
513,231 oz., and by cvanide 218,518 oz., a total of

731,749 oz., worth £3.071.216, being 32s. per ton.

The working cost was f\ ,756,969, or 18s. 4d. per ton,

leaving a profit of £1,314,247, or 13s. 8d. per ton.
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Out of this, / 238,727 was spent on capital account for

shaft-equipment and other plant, and £49,644 appears

as an extra charge for development over the estimated

monthly rate : £126,998 went as profits tax, and
£76,1S4 as expenses in connection with the issue of

£l,000. 000 debentures. The shareholders received

£1,034.116. the dividend being at the rate of 110%.
During the year, 23,544 ft. of development work was
done, exposing 1,790,65S tonsof ore. The reserve on
December 31 stood at 10,607,671 tons, averaging

29s. 9d. per ton. judging by claim area, the life of

the property may be put at 40 years.

Princess Estate.—This company was formed in 1888

to acquire an outcrop property in the west Rand, to

the east of the gap of broken ground separating the

far west Rand from the main line of outcrop. The
profits have been small and intermittent. In 1911 a

consolidation was effected with the Roodepoort Cen-
tral Deep and West Roodepoort Deep, and the metal-

lurgical plant has been re-arranged, with the addition

of tube-mills. The control is with the Goerz group,

Durban Roodepoort.—This company is not con

nected with any of the great houses of the Rand, and
has been working an outcrop mine in the middle west

Rand since 1888. It was here that the first discovery

of gold on the Rand was made. The mine is now
nearing its end. The more profitable South Reef is

exhausted, and all that remains is 600,000 tons of Main
Reef, averaging 20s. to 22s. per ton. This will keep the

mill employed for about three years. There is an

equal amount of ore in the mine that is not profitable

under present circumstances. It is possible that some
of this may eventually be proved to be worth extract-

ing. The report for 1912 shows that 195,157 tons of

ore was raised, and after the rejection of 14% waste.

165,920 tons was sent to the mill. The total extrac-

tion was 42,781 oz., worth £180,361. The net profit

was £34,957, out of which £31,250 was distributed as

dividend, being at the rate of 25%. The total distri-

bution since the commencement has been £1,353,000,

or 1100% . A tube-mill is being added, so as to grind

finer, for it has been found that in the Main Reef ore

PART OF
MIDDLE WEST RAND

Scale of Miles

Outcrop

and P. von M. Anderson is manager. According to

the report for 1912, 285,384 tons of ore was raised, and

after the removal of 22% waste, 221.769 tons, averag-

ing 6'36 dwt., was sent to the mill. The yield by

amalgamation was 51,516 oz., and by cyanide 15,905

oz., a total of 67,422 oz., worth £285.221, or 6 dwt.

per ton milled. In addition, 685 oz., worth £2851,

was recovered from accumulated slime. The working

cost was £286,221, a sum practically equal to the

revenue. During the first four months of the year

the labour supply was short, and the cost thereby in-

creased unduly. Later in the year the conditions im-

proved. As compared with 1911, the yield per ton

was 3s. lid. less and the cost Is. 2d. less. Now that

the plant has been fully re-organized and the labour

situation improved, a further decrease in the cost may
be expected during 1913. The percentage of recovery

has been greatly raised by the re-modelling of the

metallurgical plant, and is now returned at 95%. The
ore reserve on December 31 was estimated at 637,000

tons, averaging 7J dwt. In addition there is 37,500

tons of 10-dwt. ore left as shaft pillars, and 310,000

tons of low-grade ore.

the association of the gold with the pyrite is more in-

timate. The treatment of this ore in the sand-plant

has given poor results. It is expected that after the

tube-mill is installed, the recovery will be improved.

H. Ross Skinner is consulting engineer, and A. S.

Milne manager.
Durban Roodepoort Deep.—This company belongs

to the Rand Mines group, and owns a property in the

middle west Rand. Mdling started in 1898, but no
dividend was paid until 1908. The ground is irregu-

lar, and the ore-shoots difficult to follow. In 1911

operations were hindered by a subsidence, and as the

pumps were damaged the lower levels were flooded.

The report for 1912 shows an improvement all round,

and the prospects for the future are hopeful. The
amount of ore raised was 357,270 tons, and after the

rejection of 17% waste, 293,975 tons, averaging

31s. 6d. per ton, was sent to the mill, which contains

100 stamps and 3 tube-mills. The yield by amalgama-
tion was 74.042 oz., and by cyanide 30.944 oz., a total

of 104,986 oz., worth £439,699. or 29s. lid. per ton.

The working cost was £357,614, or 24s. 4d. per ton,

leaving a profit of £82,084, or 5s. 7d. per ton. Out of
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Lancaster West. -This company owns a property

in the far west Hand that has not been a success, and
in fact operations were suspended in February owing
to the high cost The control is with the Gi

group Milling started in 1899 In 1909 the adjoin

ing Lancaster mine was absorbed The two principal

worked are the Botha and the Battery. The
report for 1912 suites that 292,369 ions was raised,

chieflv from the Battery reef, and after the removal of

waste, 247,390 tons was sent to the mill, averag

1 dwt The yield by amalgamation and cyanide

was 63.603 oz., worth £269,379, or 51 dwt., equal to

21s. 9d. per ton milled The total working cost was
£269, S71, so that there was a loss of £492 for the year.

The yield per ton was lid. less than in 1911. and at

the same time the cost has increased by Is 8d., due
chiefly to scarcity and inefficiency of labour. The cost

of renewals was considerable and will be so for some
time. Also the profitable ore is scattered in small

blocks over three separate reefs. Under these cir-

cumstances, there appeared to be no likelihood of any

reduction in the cost of operations, so the mine was
closed in February, as already mentioned. The ore

reserve might have been increased and the position im-

proved if work could have been re-started at No. 3

shaft on the Botha reef ; this work however required

the expenditure of £30.000, and at the present juncture

this expenditure could not be recommended. The re-

serve is estimated at 335.500 tons, averaging 6 dwt. per

ton.

Simmer Deep.—This company belongs to the Con-
solidated Gold Fields group and owns property in the

eastern part of the central Rand on the dip of the

Simmer &Jack. Its immediate neighbour on the west

is the Jupiter, and the two companies own a joint mill

of 300 stamps, the normal proportion being 180 for the

Simmer Deep and 120 for the Jupiter. The outstand-

ing feature of these two companies is the uniform low

grade of the ore. and the difficulty of obtaining suffi-

cient underground labour. The report of Simmer
Deep for 1912 shows that 625,033 tons of ore was
raised, and after the removal of 47"., waste, 595,656

tons was sent to the mill. The average number of

stamps employed was 126. and the average of the

tube-mills was 8 3. The yield of gold was 124,289 oz.

worth £521,957. equal to 17s. 6d. per ton. The work-

ing cost was £486,411, or 16s. 4d. per ton, leaving a

working profit of £35,546, or Is. 2d. per ton As
compared with 1911, the figures show a decrease of

Is. 2d. per ton in the yield, and a decrease of 3d. per

ton in the cost On the other hand, the amount of

ore treated was 52,950 tons greater. The ore reserve

I lei embei II was estimated al I 130,693 tons,

i
:me, I :dw i per ton, a compared with 1,469,719
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Jupiter Gold. This company belongs to the « hi

solidated Gold I ields group, and was formed in 1896
to acquire property tJn the dip oi what is now the

Geldenlnns Deep As mentioned in the im-reding

paragraph, the company owns a mill conjointly with
the Simmer Deep, and the normal proportion of

stamps is 120. Milling commenced in 1908, and the
dividends so l.u paid have hei lor I'll)'), and 5'

for 1912. The capital is £1,014,000. The report foi

1912 shows that 492,789 ions of ore was raised, and.

togethei with 21,391 Ions from the dumps, sent to the

ng station, when- 7J% was removed as waste.

The average number of stamps employed was 100,

and tube-mills 6 3. The yield of gold was 1 10,241 oz.

worth £487,676, or 20s. 5d. per ton. The working
cost was £430,974, or 18s. Id. per ton After sundry
items of income and expenditure were included, the

working profit was returned at £63,632, or 2s. 8d. per

ton. Out of this, £50,710 was distributed as dividend,
being at the rate of 5%. The working cost per ton

was 3s. less than in 1911, and the yield per ton was
2s. 4d. less. The amount of ore treated was 161,800
tons greater, so the increased profit per ton and the

increased tonnage contributed to an increased profit

for the year of £30.209. The scarcity of native labour
has led to more machine-drills being used, and for

1912 the proportion of ore broken by machines was
92%. The ore reserve on December 31 was estimated

at 1.270.000 tons, averaging 4'4 dwt. per ton, as com-
pared with 1,232,511 tons averaging 5 1 dwt. the year
before The ore developed during the year was of

poorer quality than the average, and the greater pro-

portion of machine-drilling involving wider stopes ac-

counts partly for the fall in average content of the re-

serve It should be noted that the Jupiter and Simmer
Deep companies now return their reserves in tons of

ore in the mine, and not in milling tons allowing for

the rejection of 10% waste. This alteration is due to

the fact that the low grade of the ore makes it impos-
sible to reject so large a proportion. The report re-

fers to a proposed increase in the capacity of the mill

from 45,000 to 60,000 tons per month, made possible

by the recent improvement in the labour-supply. The
number of stamps will not be increased, but coarser

crushing will be adopted, with extra tube-miils

May Consolidated.—This company, belonging to

the Goerz group, owns one of the original outcrop
mines in the middle east Rand, and the end is within
sight The report for the year 1912 shows that 15.390

tons less was mined than during the previous year, 'he

yield per ton 4s. 4d. less, the working cost Is. higher,

and the total working profit £55,573 less. The reserve

on December 31 was 133,000 tons, averaging 6'6dwt.
per ton It is doubtful whether all this can be extract-

ed at a profit, because, as there are so few working
faces, the cost of mining will rapidly increase. The
prospects of any profit after this month (June) are

problematical. During 1912. 201,620 tons was raised,

and after the removal of 16% waste, 169,080 tons,

averaging 6 3 dwt., was sent to the mill, which was
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kept fully employed all the time. The yield was

•47.603 oz., worth £201,445, being a recovery of 5 6

dwt., equal to 23s. lOd. per ton. The working cost

was £131.782, or 15s 7d. per ton, leaving a profit of

£69,663, or 8s. 3d. per ton. The profits tax absorbed

£6904, and £72,187 was distributed among sharehold-

ers, being at the rate of 25%, part coming from the

balance brought forward from the previous year.

Witwatersrand Deep.—This company was formed

in 1895 to acquire a deep-level property in the middle

east Rand, on the dip of Knights and Ginsberg. The
control is with the Neumann group, S. C. Thomson
is consulting engineer, and E. E. Hardach is manager.

Milling started in 1902 with hired stamps, and was

suspended in 1904. In the meantime the company
erected its own plant, consisting of 245 stamps and 4

tube-mills. The first dividend was paid in 1906.

During 1912, 49S.021 tons was raised, and after the

rejection of 9% waste, 451,000 tons was sent to the

mill, averaging 6'94 dwt. per ton. By amalgamation

112,014 oz. was recovered, and by cyanide 38,591 oz.,

atotal of 150,605 oz,, worth £631.231, being6'68dwt

or 27s. lid. per ton. The working cost was £426,224,

or 18s. lOd. per ton, leaving a profit of £205,007, or

9s. Id. per ton. Out of this profit, £26,485 was paid

as profits tax, £32,893 was spent on capital account,

and £137,500 was paid as dividend, being at the rate

of 25%. During the year, the development work dis-

closed 414,410 tons of ore, averaging 7'2 dwt per ton,

and on December 31 the reserve was estimated at

1.492,257 tons, averaging 683 dwt. These results are

gratifying, seeing that, in spite of the well known water

difficulty, the reserve has been increased by 56,055 tons

during the year. On the other hand, the tonnage

milled was smaller by 49,330 tons, the cost per ton

was Is. 7d. greater, and the yield Is. 3d lower. It is

expected that during 1913 the average content of the

ore raised will be higher, and that, provided the labour

supply is sufficient, a larger amount of ore will be

raised, and at a lower cost.

Geduld Proprietary Mines.—This company belongs

to the Goerz group, and was formed in 1899 to ac-

quire gold-mining claims in the far east Rand. Two
vertical shafts have been sunk to the 'reef,' No. 2

cutting it in 1905 at a depth of 1694 ft., and No. 3 in

1906 at 1839 ft. Milling commenced in November
1908 with 50 stamps and 2 tube-mills, but was suspend-

ed in the following February owing to unexpected

flooding of the mine. After the provision of adequate

pumping plant, operations were re-commenced at the

beginning of 1910. No dividend has yet been paid.

In the middle of 1912, 125,000 new shares were is-

sued at par for the purpose of providing 10 more

stamps and 4 tube-mills, and to push development

work. The report for 1912 shows that 198,903 tons

of ore was raised, and after the removal of 14% waste,

168,740 tons was sent to the mill, averaging 6 9 dwt.

The yield by amalgamation and cyanide was 53,189

oz., worth £225,586, being a recovery of 6'3 dwt. per

ton. The working cost was £138,276, to which is

added £37,971 for development redemption, leaving a

working profit of £49.338, or 5s. lOd. per ton. This

is carried forward. The consulting engineer, W.
McC. Cameron, and the manager, L. A. Womble, re-

port that during the year the ore reserve was increased

by 739,000 tons, and stood on December 31 at

E475.000 tons, averaging 7 dwt. over 52 inches. The
new plant is now ready to start. As will be seen

from the relative number of stamps and tube-mills

added, it is intended to make more slime. Four
Brown agitators have been erected, and also a Butters

filter plant.

Seoul Mining.—This company was formed in the

United States in 1909 by the Collbran -Bcstwick group,

to operate the Suan gold mine in Korea, which had

previously been worked unsuccessfully by an English

syndicate. Milling was commenced with 20 stamps,

and this number was doubled at the end of 1910. The
capital is $400,000, and dividends at the rate of 25,

50, and 50",., were paid for the vears 1910. 1911, and

1912 respectively. During 1912. 74,432 tons of ore

was treated, assaying $8 53 in gold and 0'89% in cop-

per. Gold bullion worth $471,968 was recovered to-

gether with 736 tons of concentrate. The latter was

shipped to European smelters. The gold content of

the concentrate was valued at $75,231, that of the

copper at $26,238, and that of the bismuth at $19,024.

The total value of the metals recovered was $612,463,

and the net profit was $350,350. Out of this, $180,000

was distributed as dividend, $20,000 allowed for de-

preciation of plant, and the rest carried forward The
recovery of copper and bismuth is only 20",, owing to

the friable nature of the sulphides It is intended to

install a flotation plant in place of the tables A new
development of considerable importance has occurred

during the year in the discovery of another valuable

gold-copper deposit at Tul Mi Chung, about 6 miles

away, on the same granite-limestone contact. For the

purpose of investigating the deposit, Hooper, Speak &
Co. were asked to examine and report, and A. Harper

Curtis was sent by them for this purpose. He formed

the opinion that the ore reserve already disclosed war-

ranted the construction of a mill with a capacity of

40,000 tons per year. He estimated the reserve at the

Suan mine at 306,000 tons. It is intended to erect an

electric power station at Pyeng Yang, 50 miles away,

driven by steam or gas, and transmit current to the

two mines. At present wood-fired steam-boilers are

used, and fuel is becoming scarce. To provide for

the development and plant at Tul Mi Chung and the

erection of the power plant, additional shares are to

be offered for subscription.

Ouro Preto Gold Mines of Brazil.—This company
was formed by John Taylor & Sons in 1884 to acquire

the Passagem gold mine, Minas Geraes, Brazil. Arthur

J. Bensusan is superintendent. The report for the

year 1912 shows that 68,486 tons of ere was raised

and gold worth £106,884 extracted, being a yield ol

31s. 2d. per ton. The working cost was £90,293. and

royalty £3693 ;
£8928 was allowed for depreciation,

and £3663 was distributed among preference share-

holders, being at the rate of 10%. The 100.000 ordi-

nary shares received no dividend ; in fact only 4s. per

£l ordinary share has so far been paid. Labour

shortage continues to be one of the troubles at this

mine, and efforts are being made to obtain workmen
from Europe and elsewhere. The developments dur-

ing the year have not given good results, and the ore

reserve has fallen by 30,000 tons, standing on Decem-

ber 31 at approximately 2h yearssupply. The lode is

flat and has hitherto been worked by inclines. A
main vertical shaft was started two years ago, calcu-

lated to cut the lode at 2000 ft. on the dip. Owing to

the wetness of the strata, sinking has been delayed.

Basset Mines.—This company was formed in 1896

to acquire the Wheal Basset and the South Frances

tin mines, situated three miles south of Redruth,

Cornwall. The capital is £120,000, divided int

sets of preference shares, preferred-ordinary shares.

and ordinary shares. So far the only dividends paid

have amounted to 17j% on the preference shares.

These are entitled to a cumulative dividend, and there

is still owing £38,417 on this account. The report for

L912 shows that the grade of the ore mined has de-



Mil MINING MM iAZINl

ad. (he yield being 25J lb black tin pel ton, as

compared with .>-' ll> in 1*1 1 ["he ore raised was
1 tons, and in additioi wa 1 tken from

the dumps, making :i total ol 46,646 tons sent to the

-lamps The yield ws ' ck tin, which sold

rhis compares «

1,219, during l"l I. - ntS during
.1 ,i fair amount of ore oi higbei

it than thai mined, but this ore is nol yet

for extraction. To the repot 1 is appended an an 1

,•1 th. i rom tins it appears thai the cost per

ton lias bun reduced l>v Js. 4d . being 26s. 9d. per

ton lor 1912 The receipts per ion were 28s. 5d.,

leaving a margin of profit oi is 8d per ton. The
actual profit was /5404. out of winch 1 J:iJJ lias been

oreb No. 4 level, 1 he a.\ ailable ore being

timated it 152,000 tons \i the E iperan :a and
sserve amounts lo 5 19,000 tons Onlj a

i imounl of on is le u hed for coppei intent 1
<•

the spot, and during 1912 the production ol coppei

preci| is 13 rhe 1 oppei and sulphui
. hi ol the ore shipped is nol given, as 1 usual with

companie operating in this district The working
profit as 11 062, oul ol which j 1332 was paid as

interest on £66,357 debentures, fll 158 alio ated for

the redempuon oi ilcluniiin no
1 500 distributed

anions shareholders, the dividend being at the raleol

5 pei 1
''iii

Lucky Tiger-Combination.—This is an \m.

ompany, with headquarters al Kansas City, and it
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written off for depreciation, and /2971 distributed

among the holders of preference shares. Francis

Oats, lately chairman of the De Beers, is chairman of

the Basset.

Esperanza Copper & Sulphur.—This company was
formed in 1906 to acquire the Esperanza group of py-

rite mines, in the south of Spain. The report for 1912

shows that at the Angostura mine 37.591 tons was
raised, at the Esperanza and Forzosa 58,948 tons, and
at the Nueva Esperanza 1029 tons. The output at the

Angostura was smaller by 10.000 tons than during

1911, having been curtailed because of the scarcity of

shipping facilities from Huelva, due to the coal strike

in England. At this mine the recent developments
have greatly added to the reserve by the cutting of the

operates the El Tigre silver-gold mine, in Sonora, 65

miles south of Douglas, Arizona. James W. Malcolm-

son is consulting engineer, and L. R. Budrow is mana
ger. The report for 1912 shows that 69,595 tons of

ore was mined. Of this, 1151 tons, averaging 348 oz.

silver and 1 oz.gold, was sold to the smelters, realizin.n

$288,194 ; 68,443 tons was sent to the concentrating

plant, averaging 28 oz. silver and 2'i dwt. gold ; 2625

tons of concentrate, averaging 331 oz. silver and 2 oz

gold was recovered and sold to the smelters, realizing

$671,429. The cyanide plant treated 76,808 tons of

tailing, of which 14,614 tons came from the dump,
the average content being 15J oz. silver and lj dwt
gold ; the vield was 1,025,322 oz. silver and 4018 oz.

gold The total revenue was $1,676,065, the working
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cost $964,414, and the profit 8711,681. Out of this.

$1 • :,750 was devoted to the retirement of bonds and

$145, US paid for extended plant. The shareholders

received $336,208. Since the commencement of

dividends in 1908, the total distribution has been

$1,603,809. Developments continue to be satisfactory,

and the reserve on December 31 was estimated at

152.411 tons, averaging 31'6 oz. silver and 2 2 dwt.

gold In addition, 66,000 tons of old tailing, averag-

ing 13* oz. silver and li dwt. gold, is awaiting treat-

ment.
Esperanza.—This company was formed in London

in 1903 to acquire a majority of the shares in the Es-

peranza Mining Co.. a New Jersey corporation oper-

ating the Esperanza gold mine at El Oro, Mexico,

situated between the properties of the El Oro and
Mexico Mines of El Oro companies. After paying

handsome profits for some years the developments

two years ago took an unsatisfactory turn, and the

profits became greatly reduced. The report for the

year 1912 shows that 124.888 dry short tons of ore

the manager's report, was $256,014, United States

currency, or $8'51 per ton. The working cost was

$120,467. or $400 per ton, leaving a working profit of

$135,547, or $4'51 per ton. The accounts in English

money show an income from sales of ore of £47,034,

and Mexican expenses £21,687. The London expenses

and allowance for depreciation totalled £1897, and
£1450 was reserved for income tax. The shareholder-

received £16,500, being at the rate of 5%. A. C.

Brinker, the manager, estimated the ore reserve on
December 31 at 301,150 tons, an increase of 51,000

tons during the year.

Alaska Treadwell.- -The report of this company for

the vear 1912 shows that 892.192 tons of ore, averag-

ing $2'67 per ton, was raised and sent to the mills.

The yield of gold bv amalgamation was worth

$1,159,401, being $l'30per ton
; 17,397 tons of sul-

phide concentrate was treated by cyanide, and yielded

gold worth $1,046,487, or $1T7 per ton of ore. The
total production was $2,205,88S, or $2'47 per ton.

The ' profit' was $1,169,720, or $131 per ton. Ou

ALASKA
.-.

; claim ;

/ Shaft /

I TREADWELL IfllaitoOmmp

G'ory ffo/e

ALASKA
MEXICAN READY BULLION

"shaF(

i/Ahs/ca United)

THE ALASKA TREADWELL GROUP OF MINES.

was milled, and 85,838 tons of tailing re-treated. The
production of gold was worth $1,361,308, and the

working profit was $286,919. The English company
received £34.300 as dividend for 1912 from the Ameri-

can company, and £30,614 was distributed as dividend

among English shareholders, being at the rate of 7J%

.

H. A. Titcomb, the consulting engineer, reports that

the ore in the famous San Rafael vein is practically

exhausted, and that developments in the San Carlos

vein are being prosecuted, though the results are not

particularly encouraging. He estimated the ore re-

serve on December 31 at 110,618 tons, which should

yield a profit of $320,600. In addition, there is 51. 000

tons of old stope-fillings and other leavings, which
will be extractable when the workings are cooled and
ventilated.

Buena Tierra. -This company was formed by the

Exploration Company in February 1912 to acquire a

silver-lead property in the Santa Eulalia district of

Chihuahua. Mexico. This mine had been a producer

for some time under local ownership. The ore is

found as a replacement in limestone, and the workings

are still in the oxidized zone. The report now issued

covers the period from the time of incorporation to

December 31 last. Operations were hindered first by

a strike of miners, and subsequently by the interrup-

tion of smelting at the Chihuahua smelter, where the

ores are treated. The quantity of ore shipped was

30,085 tons averaging 8 65 oz. silver and 151% lead.

The income from the sale of this ore, as returned in

of this, $621,069 was written off for depreciation, and

$650,000 distributed as dividend. The sulphide con-

centrate is now treated by the joint plant of the Tread-

well, Mexican, and United companies, instead of being

sold to the Tacoma smelter. The recovery by the new
plant is 97%. The report mentions that experiments

are being made with the tailing from the mills ; ac-

cording to the above figures, the gold in the tailing is

only 20 cents. It is intended ultimately to use the

tailing for tilling stopes. A year ago we recorded that

a new scheme had been adopted for developing the

mine at depth, in conjunction with the Alaska Mexican
and the 700-Foot Claim belonging to the Alaska Unit-

ed. The central shaft of the 700-Foot Claim isto be used

as the main shaft for the group, and it is to be sunk to

2100 ft. before cross-cutting to the orebody. From
this level, stoping will be carried 150 ft. upward, and

a solid pillar of 200 ft. will be left between the stopes

and the 1750-ft. level. The latter level will be used

as the base for all deeper working, and by this arrange-

ment, the lower levels will practically constitute a

separate mine. It will then be possible to extract ore

from pillars between the 1750-ft. level and the surface

without fear of loss of the lower levels by caving. The
ore reserve on December 31 was estimated at 6,977,258

tons, of which 1,275,262 tons is already broken in the

stopes
Alaska Mexican.—During the year 1912, 23 I

tons of ore was raised and milled
;
gold wort

was extracted by amalgamation, and $3 1,169 by the
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. yanidation ol 1956 tons o ite, being a total

- 9,120, or $2'91 per ton ["he working profit was
000 was

distributed as dividend, and 9100, I was written ofl

for depreciation, Thi erve on De ember 31

i ,040,361 tons, 1 m thei pai ticula en in

the paragraph on the Alaska rreadwell
Alaska United. This company owns two mines

and mills one nunc Foot* laira situated be

tween the Alaska Treadwell and the Mask., Mi

ami the other the Ready Bullion, farthei to the east

\s mentioi i ieTn adwell,

Mexican, and I laim arc i I

from the shaft ol the last-named. During thi

1912, 216,4 extracted from the I

Bullion, vicldi:
|

- lalgamation, and
8300,188 from the cyanidatii 3 ions of concen-

, making a total extraction of 861

per ton. The working profit was $293,260, or $1'35

per ton. At the 700-Foot Claim, 234 139 tons was
raised, yieldinggold worth 82S-', 180 bv amalgamation,
and | the cyanidation of 4704 tons of con-

centrate, being a total of S577.132, or 82 46 per ton.

The working profit was 5252.367. or 8107 per ton.

From the total profit of the two mines, the sum of

,522 was written off for depreciation, and S324.360
was distributed as dividend.

Anaconda Copper.—The report for 1912 of this

company, owning the group of copper mines at Butte,

Montana, is briet [I states that during the year the

Washoe plant treated 3,880.203 dry tons of ore and
other cupriferous material, and the Great Falls plant

1.189,039 tons. Of this total, 4,486,872 tons was ore

from the company's mines, 581.031 tons purchased
ore, and 1337 tons precipitates and cleanings from the

old works. The total production of metals was 147,237

short tons copper, 11.014,736 oz. silver, and 61,314 oz.

gold. The income from the sale of the metals was
851 .723,031, and the net profit was 815.856,334, out of

which 810.831,250 was distributed as dividend, being

at the rate of 10 c
o. The development done during

the year amounted to 34 miles. Twenty-two shafts

are used for hoisting.

Waihi Grand Junction.—This company, owning the

gold mine in New Zealand adjacent to the Waihi,
suffered from the labour strike during 1912, for mill-

ing was suspended on May 13 and has only just been
resumed. The mine filled with water, and though the

strike ended in November, it was not possible to re-

commence mining until February. During the time
the mill was running, 41,712 tons of ore was treated,

yielding bullion worth £77,582. being a yield of

10s. lOd. per ton. of which 36s. 8d. was in gold and
4s. 2d. in silver. The tailing assayed 5s. 2d. in gold

and silver. The yield per ton was 8s. 2d. higher than

in 1911. The cost per ton during the time the mill

was running was slightly lower, but the average cost

during the year was increased by the standing charges
during the period of idleness. The profit for the year

was £5730. and this was carried forward. The de-

velopment work yielded highly satisfactory results,

for it proved the Empire Footwall Branch to be a

persistent body of high-grade ore. The ore reserve

on December 31 was estimated at 187,750 tons.

Golden Horse-Shoe Estates.—After enjoying con-
tinuous prosperity for a dozen years, this company,
owning a leading gold producer at Kalgoorlie, West
Australia, suffered a relapse three years ago. when it

was found that the ore reserve was not of as high an
assay-value as originally estimated. Since then the

developments have not disclosed any further impor-
tant supplies of high-grade ore. During the prosper-

ous di dividends totalling ( 1,000,000 were
ibuted, In 191 eholdei rei eived only

£75,000, and nothing during 1911 and 1912 ["he

i for 1912 shows that 180,868 long torn ol on
vas I reated, yielding gold worth » 18' ,8 10 I be bal

.• ol prolil . allci payment ol / < ,1)00 Intel est on de

bentures and allowing < 15 i96 foi development, was
• 10 179 i >ui ol this, £6200 ha been alloi ated to the

redemption ol debentures
| \V Sutherland, the

manager, reports thai the ore reserve on December 31

14,1-11 tons averaging B dwt . at pared with
'•') ions averaging s s dwi a year before I he

fall is largel; due to thi ari ty ol killed miners, and
ii ha] i thai this scarcity lias made i I impos
sible to prepare some of the better quality on foi

. thu accounting foi the decrease in the yield

during 1912 Mr Sutherland is ol opinion that when
development is brought up to requirements the mine
will - mce more provide dividends

British Broken Hill. I In upon of this company
for the hall year ended December .11 shows that

103.710 tons of ore was treated, averaging 1 < .!",, lead.

l I inc. and 7 3 oz. silver, yielding 1 5,003 tons of

lead concentrate averaging 63% lead. 6'6% zinc, and
24 oz silver; 49,238 tons of zinc tailing was treated

in the Elmore plant, averaging 1 lead, 14% zinc,

and 3"8oz. silver, yielding 13,386 tons of zinc concen-
trate, averaging 11 '7",, lead, 10 2",, zinc, and ll'4oz.

silver. In addition, 23,054 tons of slime was produced,
and sold to the (unction North company. The con-
sulting engineer. C. G. King, is introducing improve-
ments in concentration practice. The lead plant is

being extended so as to treat more ore and to give a

better product, and the Flmore plant has been dis-

mantled in favour of the Minerals Separation process.

The latter plant will be ready in October, and in the

meantime the zinc tailing is being sold to the Zinc
Corporation. It will be remembered that the British

Broken Hill has not been so successful as others in

the district, and that on two occasions the mine was
closed owing to the low price of metals. Work was
recommenced in 1910 and profits made. A year ago
a new orebody was discovered, and much controversy
was caused as to the average content. The engineers

now report that much more development will have to

be done before the actual value of the deposit can be
gauged. An issue of 60,000 new shares was made
last autumn at £2. 10s. each to provide the working
capital for this development work. As regards the

accounts for the past half-year, £190,561 was received

from the sale of lead and zinc concentrates and slime,

and the balance of profit was £61,836, out of which
£46,374 was distributed as dividend, being at the rate

of 15 per cent.

Nipissing. — This company was registered in the

United States in 1906, for the purpose of holding the

share capital of a Canadian company of similar name,
formed in 1904 to develop property at Cobalt, Ontario.

This and the La Rose were the pioneers of the dis-

trict, and have continued to be the largest producers.
The Nipissing is also notable for having adopted a

cyanidation-amalgamation process for treating the ore

on the spot instead of shipping the ore and concen-
trate to smelters. During the year 1912, 121 tons of

high-grade ore, 1414 tons of low-grade ore, and 181

tons of concentrate were shipped to smelters, contain-

ing 809,611 oz. silver. The high-grade cyanidation-

amalgamation plant treated 1752 tons, and extracted

4,258,641 oz. The net income from the sale of ore

and bullion was 82,827,299, and of this, 82,081,710
was profit. Dividends absorbing 81.S00.000 were
paid. The total production to date has been 27,741,248
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oz. silver, and the dividends $10. 168,297. Prospect-

ing and development have continued to disclose large

amounts of ore ; and the reserve on December 31 was
estimated at 3304 tons of high-grade ore, averaging

1650 oz. per ton, and 1S5.173 tons of low-grade ore,

averaging 22 oz. per ton. It is noteworthy that sur-

face prospecting is done by the aid of hydraulic

stripping instead of by trenching. Since the close of

the year the cyanide plant for treating the low-grade

ore has been completed and the cost paid out of

revenue, so in future the whole of the ore will be

outlook became much less hopeful. Nevertheless

some ore has been found in the diabase, and prospect-

ing laterally has revealed a few additional veins in the

Keewatin. The report for 1912 shows that 48,003 tons

was raised, of which 15,784 tons was rejected as waste.

114 tons shipped to smelters, and 31,189 tons sent to

the concentrating plant. The 114 tons of high-grade

ore contained 497,875 oz. silver. The concentrator

treated 40,056 tons, averaging 22 6 oz. per ton, and

produced S90 tons of concentrate containing 744,370

oz., or 836 oz. per ton The percentage of recovery

I'OBALT, OSTAItlo.

treated on the spot. The low-grade plant contains 40

stamps of 1500 lb. each, and four tube-mills measuring

20 by 6 ft. Aluminium dust is used for precipitating

the dissolved silver. This method of treating the sil-

ver ores of Cobalt was devised by G. H. Clevenger

and Charles Butters and the adoption of aluminium is

due to E. M. Hamilton. Particulars of the aluminium
reaction are given in ' Precis of Technology.'

Temiskaming.—This company was formed in 1907

to acquire property in the Cobalt silver district of

Ontario, situated to the southeast of the earlier-dis-

covered mines. Burr E. Cartwright is chairman, and
Norman R. Fisher is manager. From 1907 to the end

of 1912, the total output of silver was 6,433,636 oz ,

and $1,309,155 has been distributed in dividends. A
year ago the workings left the Keewatin formation and
entered the diabase, with the consequence that the

was 82%. It is interesting to note that the smelters

paid for 16,037 lb. copper, the first instance of any
credit being given for this metal in Cobalt ores. The
accounts for the vear show receipts $762,653, and a

net profit of $413,615. out of which $300,000 has been

paid as dividend. On it being ascertained a year ago
that the resources of the property were limited, a con-

trolling interest in the North Dome mine, at South
Porcupine, was acquired. The development of this

property- has been greatly hindered by labour troubles.

Tronoh.—The report of this company, owning tin-

premier tin mine of the Malay States, shows thai

496,495 cubic yards of ground was treated, yielding

2776 tons of concentrate, realizing /349,334. The
yield per cubic yard was 12A lb. These figures were
not so high as during the year before, when 3856 tons

of concentrate was recovered and sold for /438, 069, the
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pei yard being 21 1 1
» ["he 1911 figures were

a abnormally high, on account of the deputy
tin- N'M ground during II 1

'

itbs absence ["he accounts shi
,

ofil ol

out "i whii i distributed as

dividend, being at the rate ol
'

0,218 was
written oil the property account. Mi Griffiths has

mmended the adoption ol bucket-dredging
portion ol the ground, ami A C Perkins has confirm-

ed Ins view This ground is too irregular in content
to be suitable for the present methods used in the

richer pans ol the company's property
Lahat Mines.— Tins company is nearly allied to the

oil. and wasfoi med in 1906 to acquire tin bearing

ground at Lahat, in the Kinta district ol I erak, Feder-
ated Mai. iv 'Mates, The position of the property is

indicated in the map on page 375 ol our Ma\ issue

The capital i^ - 120,000, ami dividends at the rate of

2J, 10, 15. and 17$ per cent have been paid for the

years 1909 to 1912 respet tivelj The report for 1912

shows that 270,927 cubic yanls ofkarang was treated,

and 441 tons of cassiterite cencentrate recovered.

This sold for £54,928, the price received averaging
per ton. The ground let on tribute brought an

income of £4787. The mining cost was j 31 .042, and
after the payment of London expenses and income
tax, and allowing for depreciation, a balance of

687 remained i Hit of this, £23, 500was distributed

as dividend, being at the rate of 17J%. Additional

propertv has been acquired connecting the old pro-

perty with the granite hills to the west. O. S. 1 taw

barn is the manager.
Tekka. — This company belongs to the Wickett

group, with headquarters in Redruth, and was formed
in 1907 to acquire a property in the Kinta district of

.. Federated Malay States, on the other side of

the Kinta valley to the Tronoh and Lahat. In 1910
an additional property was purchased, in the Taiping
district, north of Kinta Dividends were first paid in

1909, and the profits have steadily grown. The Tekka
ground is hydraulicked, and a suction-pump dredge
is used at present at the Taiping property. The re-

port for the year ended January 31 last shows that at

Tekka 593,493 cu yd. was treated, for a yield of 435
tons. The recovery was 1 64 lb. black tin per cu. yd.

At Taiping, 296,350 cu. yd. was treated, for a yield of

127 tons, or 0'93 lb. per cu yd ; the developments
point to bucket-dredging being the best method of

working the deposit, and an alteration is contemplated.
The total profit for the year was /35,625, out of which

i 30,000 has been distributed as dividend, being at the

rate of 37i per cent. Osborne & Chappel are the

managers.
Spassky Copper Mine.—This company was formed

in 1J04 to acquire the Yuspenssky copper mine, the

Spassky smelting works, and the Karagandy coal mine,
in the Akmolinsk district of Siberia. We have many
times previously given the earlier history of the enter-

prise. In 1911 a controlling interest in the Atbasar
company, owning another copper property to the

southwest, was purchased. Last month the whole of

the Atbasar property was absorbed by the Spassky
company, on terms detailed in our May issue. The
report of the Spassky for the year ended September
30, shows that 28,315 tons of ore was raised, averag-
ing 20% copper. The smelter treated 23,759 tons,

averaging 18J% copper, for a recovery of 3998 tons of

metal. As regards development, the Annensky shaft

has been sunk to 560 ft., and a level opened at that

point with gratifying results. Further sinking is in

progress. At the coal mine, 64,757 tons was raised,

chiefly for use at the smelter. The income from the

ol coppei was ( 166, 184, the average price i"

nig /'M |„., i,,,, i i lr „, i profit wa .

|
I'. :.

'

15, "Mi ol

win, h £148,832 has been paid as dividend, bein at

per i I'm

TRADE NOTES
Most a/ the trade publications mentioned in this

column iirc available for distribution and the
manager of The Mining Magazine will '"

pteast ./ /" si i ure «"/>;,.s tor persons intert sted

The Hardinge Coniral Mill Co. report having ir

ceived an ordei foi eight additional pebble mills from
the Braden Copper Co., bringing the total to twenty-
four. \n order has also been received from the Vieille

Montague Zim Co lor an 8-ft. pebble-mill, for then

zinc-lead mine at Nenthead, Northumberland
'Modern Methods of Cutting Coal' is a 48 page

bulletin issued by the London office of the Sullivan

Mai limery Co. While we have comparatively few
colliery engineers on our mailing list, the metal miner
will be interested in noting the progress that has been
made in mechanical appliances underground in coal
mines. While the machines used for coal cannot be
used on the harder gangue of metal mines, the prin

ciple may suggest an application. Albert Frost iV

Sons, of Kugbv. punters of this magazine, are respon-
sible for the excellent typographical work, while the
designs were made by our catalogue department.
The British Engineering Company of Siberia is the

title of a new company that it is proposed to incopor-

ate in Fmgland to do general machinery business in

Siberia. The promoter, Arthur G. Marshall, has pre-

pared an elaborate and carefully written memoran-
dum, dealing in great detail with the urgent necessity

for united action among British manufacturers to re-

cover the lost trade of this growing but commercially
isolated country. This 73-page memorandum con-
tains interesting and instructive tabulated information

concerning the imports into Siberia, with comparative
tables showing country of origin. It is proposed to

form this company by combining, for Siberian trade

only, a limited number of representative British firms

manufacturing non-competitive machinery. The regis-

tered offices are to be in London. The working units

are to consist of engineer-salesmen, each one repre-

senting and specializing in a particular machine. It

is proposed to secure the services of Russians for this

work. These engineer-salesmen are to be under a

chief engineer or manager. The Siberian offices will

be at Vladivostok and Omsk, and as business grows
branches will be established in the less frequented
centres. Catalogues, bulletins, and announcements
will be translated into Russian.
We are not competent to question the accuracy of

the forecast as to the expenditure involved in such a

complete scheme for representation. It strikes us as

liberal. But the entire scheme appears most commend-
able, and, if we are correct in assuming that British

manufacturers are earnest in their desire to increase

their foreign trade, Mr. Marshall will have difficulty

in selecting from the large number of applicants for

representation. We do not desire to discourage the

efforts of the promoter, but it is well known that

British manufacturing firms have never shown the

least inclination for combined effort. This well-settled

policy must be overcome.
Mr Hodgson, the British Consul at Vladivostok, in

his report on the trade of Vladivostok for the year

1910, deplores the lack of British enterprise in the Far
East. Mr Marshall's scheme is opportune.
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SPASSKY COPPER MINK, LIMITED

Tual general m< eting ol the L

tr M e, 1 imited was held on Mav 14, al

the Li\ ei pool Street I loti 'gate, E.C.,
Mi Vrtbur Fell, M P (chairman ol the company),
presiding

The Chairman said that the period covered by the

report and accounts had been one ol considerable
activity and expa id that in every department
results showed a ureal advance upon those ol any
previous year The net profit in Siberia showed a
mark, over the previous year, anil t lie figure

of £173,000 was arrived at, after allowing for a sum of

ble to the Russian I rovei nment,
by way ol tax on profi \n interim dividend
ol 2s. per share was paid in July last, and the board
now proposed to pay a final dividend of 3s. per share,

making, in all, 5s lor the year. The production for

ilie whole ol last year was 3998 tons, and the monthly
output had since been increased. For the first six

months ol the current year the production bad been
ions, or at the rate of over 5000 tons of copper a

year. They had reduced costs of production per ton
to the very low figure of £28. 9s. 4d., or a reduction
of over £9 on the previous year. Coming now to the
Vuspenssky mine, when he addressed them last year
he informed them that they were about to sink the
main shaft to the next level that is, 70 ft. below the

490 ft. floor. At this level, which was 560 ft. from
tl urface, the orebodv had been driven on east and
west of the shaft, and excellent results had been ob-

tained In the level above they found the best results

f the main shaft but at the 560-ft level, not

only had the high values found above been main-
tained west of the slialt. but very substantial values
had also been found to the east. It was now pro-

posed to sink the main shaft another 70 ft. to the 630
ft. level. According to Mr. Woolmer's report last

year, there had been developed to the 70 sagene level

some three or four years supply. The results met
with at the 80 sagene level considerably added to the

estimates then given ; but it was impossible to give

definite figures of the increased tonnage available un-
til further driving and cross-cuttii g had been done.
At the last general meeting he referred to the question
of the lower-grade ore, and stated that they proposed
to study the question of its concentration. They had
been conducting experiments to that end ; but during
the last twelve months they had devoted their energies

more particularly to opening up the mine at the lower
levels, and, having regard to the fact that they still

continued to meet with very rich ore. of which they
bad several years supply, the question of concentra-
tion would onlv press if railway communication made
it desirable to increase the plant substantially With
regard to the Karagandy Coal Mine, the output for

last year constituted a record, in consequence of the

increased production of copper. He had upon several

occasions referred to the potential value of the colliery,

and each year the time was getting nearer when they
would be in railway communication with the main
Siberian system. He had only again to remind them
that this colliery should eventually prove to be a very
valuable asset. Mr. Woolmer had estimated that the

Karagandy contained about 400.000,000 tons of coal.

They knew that some of the largest known ironstone

deposit existed in Western Siberia, and when thedis-
iii, i »as opened up by railways the conjunction ol

ind nun would .i iuri dly be attended bj its in-

evitable consequence, and ihi ind; hould become
an mi poi i.uii industrial centre \ il hadowed last

< ti the) bad taken an interest in a c panj formed
a Moscow i"i electrolysing coppei With them were
associated the most unpin i.mi In in in till Russil p

per trade. The capital of tin- rompam was i
on.i

roubles, all ol which wai subscribed in cash Their
share, with the Atbasar Company, was one-quartei ol

the whole The refinerj was expected to be com-
pleted this year. They bad suffered a great loss dm
ing the last few months by the death of Mi. II \

Mr. Scolt had been a director ol thecompanv
sun <• its inception. 1 1

«

- had given to its service liber-

i IK ol his nine .ind eiingy. and the di rectors hail to

deplore the loss of a valued friend, as well as a cap
able colleague, whose interest in the company never
Sagged or weakened when its fortunes seemed less

prosperous than was now happily the case Their
thanks were due to Mr Woolmer and the stall in

Russia and Siberia, and they would be asked to pass

a special resolution of thanks to them. He moved
that the report and accounts be received and adopted.

Mr. Ernest Carnot (vice-chairman) seconded the
resolution.

The Chairman then proceeded with the second part
of the meeting, and moved the resolutions for the
amalgamation of the Spassky and Atbasar companies
The Spassky Company at present owned a two-fifths

interest in the capital of the Atbasar Company, which
was £500.000, and it was now proposed that the

Spassky should take over the whole undertaking of the
Atbasar Company [Hiring the two years since the
two-thirds interest was acquired it had become evident

that the Atbasar Company owned copper deposits of

very great importance. The ore proved up to June 30,

1912, amounted to 517,909 tons, averaging 10 25% of

metallic copper, of an approximate net profit value of

£1,400,000 This statement only applied to the ore

proved up to nearly twelve months ago on a small

portion of the claims originally acquired from the

Russian vendors ; since that date developments had
continued to be highly satisfactory. The interesting

feature of the Atbasar Company was not so much its

present developments as its prospective value. They
had no doubt that further large quantities of ore

could be rapidly and cheaply opened up, and they had
good reason to hope that the next year or two would
demonstrate the property to contain one of the most
important copper deposits in the Russian Empire. As
regards the terms of purchase of the Atbasar, they
would first create 150.000 new Spasskv shares, with
which to acquire the outstanding Atbasar shares,

which equalled three-fifths of the whole. This would
briig their issued capital up to a little short of

£750,000. They would then issue 250,000 shares to

shareholders at par, equal to one share for every three

Spassky shares held. This would bring up the capi-

tal to £1.000.000. So far as they could see, the new
issue would provide all the capital required for the

Atbasar and leave a good margin over.

Mr. Ernest Carnot seconded the resolutions, which
were unanimously approved.
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TANGANYIKA CONCESSIONS, LTD.

THE ordinary general meeting of the shareholders

of Tanganyika Concessions, Ltd., was held on

May 30, at Winchester House, Old Broad Street.

E.G.. Mr. Tyndale White (chairman of thecompany)

presiding.

The Chairman having moved and Mr. Sheffield

Neave seconded the resolution for the adoption of the

report and accounts,

Mr. Robert Williams proceeded to review the pro-

gress of the enterprise. After giving details of the

railway progress he turned to the copper deposits and

the smelting operations. With regard to the smelting

and other operations in Katanga of the Union Miniere

Company, in which they were so largely interested,

the last annual meeting of that company was ably ad-

dressed by Mr. Jean Jadot, who laid before the share-

holders a statement as to the progress that had been

made in the treatment of the ores from the Katanga

mines. In discussing some of the points of Mr.

Jadot's speech, Mr. Williams said he considered the

matter of most direct importance was that the con-

sumption of coke per ton of copper produced in smelt-

ing operations was reduced from 3 44 to 2'65 tons.

This was very important, as fuel was, and probably

always would be. the greatest item of cost in smelting.

Drawing their present supplies of fuel from Rhodesia,

they could not hope to deliver coke to the smelting

works at less than £5 per ton. Any material reduc-

tion in this price would only be expected after the

Benguella railway reached Katanga, or if nearer coal-

fields, as, for instance, Luano, were developed and

connected to the smelting works by rail. Mr. Jadot

stated that Rhodesian coke made from unwashed coal

cost £6 per ton, and that it contained considerable

proportions of ash and sulphur. The coke was cer-

tainly inferior, but a washing plant had been installed,

and for some time a good coke, in every way suitable

for smelting, had been delivered. The Union Miniere

were now building their own coke ovens, and the first

battery, consisting of twenty-two ovens, would be

ready for work in September next. A second battery

of ovens would be completed at the end of the year,

and wheD these were producing they would have a

monthly supply of 3000 tonsof coke, apart from some
1500 tons that the present plant at the Wankie Colliery

was capable of producing. The cost of coke from

their own ovens would be about £5 per ton, but, apart

from the actual saving in cost, there would be an ad-

ditional advantage owing to the coal having to stand

the losses in transport instead of the higher-priced and

more friable coke.

Another notable point in Mr. Jadot's statement was
the satisfactory increase in the copper contents of the

ore smelted. The ores as mined contained certain

materials that interfered with and added to the cost of

smelting. They had installed plant whereby these de-

leterious elements were in part removed, and, incident-

ally, the copper contents of the smelting ore increased.

By these operations they were obtaining about 80% of

the total copper in the ore in the form of concentrates

that were well suited for smelting. The remainder of

the copper was contained in a correspondingly low

grade material or tailing that was stored, and suitable

methods for its recovery were receiving careful atten-

tion. Extensive central works for this preliminary

treatment of the ores in order to render them more

suitable for smelting were under consideration. The
single furnace that had hitherto formed the smelting

plant had produced about 5000 tons of copper ingots,

or upwards of £300, 000 in copper value. Mr. Jadot

stated that a second furnace would be erected in Jan-

uary last , and that suitable ore-bins, &c . , for the better

handling of materials were under construction. Fur-

ther, that a briquetting plant was being provided for

the better handling of fine ores. This second furnace

was now in operation and the various accessories were

well in hand. The second furnace could only at present

be used as an auxiliary, as the general arrangements

were still incomplete, and the present supply of coke

was inadequate for keeping the two furnaces continu-

ously at work. However, everything was well in

hand, and certainly before the end of next month the

two furnaces should be working together, steadily

producing upwards of 1000 tons of copper monthly.

The present ore supplies were entirely obtained from

the Star of the Congo mine. The railway was now
practically into Kambove, and this great mine was be-

ing rapidly brought to a condition for supplying ore to

the smelters. Mr. Jadot gave the cost of producing

copper at £32 per ton on railway trucks in Katanga,

so that the cost would be about £42 delivered in

Europe. This agreed well with the estimate he had

given them of £56 per ton of copper, as his estimate

was based on obtaining coke at £5 per ton, and also,

of course, of much more extended operations than

those of this single furnace in which the preliminary

work had been carried out. The costs would come

down a further £7 per ton when the Benguella railway

was completed ; £5 of this amount alone would be

saved on the cost of shipping the copper home. Be-

sides, the Belgian and Benguella railways would get

all the traffic. If copper fell at any time to /40 per

ton, this £7 saved by the Benguella railway might be

the margin of profit.

The foregoing covered the main items of the treat-

ment of the ores, but they had a very serious problem

in the native labour supply of the future. Up to the

present the native labour had been quite equal to all

the requirements of mining and smelting. They had,

however, been carrying on extensive development and

erection operations, and these had to a certain extent

interfered with the productive work. They had been

depending to a large extent upon Northern Katanga

for their natives, and this district had turned out a

complete failure. The natives were physically poor,

and the supply was quite inadequate. This was now

being altered, as a result of agreements entered into

with the Rhodesian and Portuguese authorities. Even

now a fair supply of suitable labour was being obtain-

ed, but if the great mineral deposits of Katanga had

to be rapidly developed, the labour question would

have to be energetically taken in hand.

They were now considering a further large exten-

sion of the smelting plant, and additional furnaces

would be put in hand within the next two or three

months. This would bring the smelting plant up to,

probably, six furnaces, and the output of copper up

from about 12,000 tons per annum to about three

times thatamount. The Union Miniere Company had

already provided the necessary finance for these fur-

nace extensions.

The motion carried unanimously.
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TRONOH MINES, LTD.

Ti 1 1- eleventh annual general meeting of the share-

holders ol the rronoh Mines, Ltd . «

Maj 22, at the I lotel, E.C., Mi
I \ l nomas, chaii man ol the company, presiding

The Chairman said that the Board and I

holders had reason to congratulate themselves upon
the sa results ol the year's work Belore

contrasting the figures with those ol the pre\ iou

he must remind them thai 1911 uns marked bj

exceptional circumstances, and, as was mentioned al

the previous meeting, the r< vere such as they

could not hope to maintain. Bearing this in mind,
they found that in the profit of 1912 there ,va

crease of £27,749, Inn, nevertheless, having regard to

the fact that the , ipital wasonlj £160,000, the profit

of £157, 70S could not be regarded otherwise than as

highly satisfactory ; and it fully corroborated the fore-

cast made by the managei towards the end of 1911.

In the value of the tin sold there was a decrease of

I'O. the quantity being 1080 tons less than n

1911, when the returns were unjustifiably high. On
the other hand, the value realized last year was about
> 12. 10s. greater than in 1911: It was an encour-

S feature that the costs at the mine had decreased

by £60,583. and the cost per ton was £62 75 in 1912,

as against £60'SS in 1911, the tonnage itself being less,

as already staled. As regards working cost, the mana-
ger in his report said : "The increased depth—the

greatest ever worked in this country—has rendered

the work increasingly difficult and expensive. Severe
falls of ground have occurred, which have militated

against cheaper working The costs of labour and
material have increased very greatly, and there appears
to be no hope of their immediate reduction. It is

considered that the minimum costs under our condi-

tions have been reached, and that they are not likely

to be further reduced." Shareholders must, there-

fore, not look for any further reduction of cost, but

rather for some slight increase. With regard to the

profit and loss account, they had, as before, provided

for depreciation of machinery and plant on a 15%
basis; and the balance sheet showed that certain ad-

ditions to plant had been effected during the year, at

a cost of nearly £6000. Of the £103,534 shown as

investments at cost, over £70.000 was in gilt-edged

securities. During the year they had maintained regu-

lar quarterly dividends of 2s 6d. per share, which they

regarded as the right policy, dealing with the balance

of the profits in the form of bonus, which they were
enabled to declare at the rate of 5s. per share.

The managerin his report expressed his anticipation

that in 1913 they would continue to have the good re-

turns enjoyed in 1912 ; butin addition to the principal

mines themselves they had large areas of proved tin-

bearing ground available for treatment In conjunc-

tion with the general manager, the Board had given

careful consideration to the question of treating this

ground by hydraulicking. For this purpose it would
be necessary to arrange, some distance away, to raise

a large volume of water to the height necessary to

secure its flow into the company's property, and the

work would involve an expenditure of between £80,000
and £120,000 of capital. Investigation led the Board,
with the acquiescence of the manager, to abandon that

scheme, and subsequently the general manager ex-

pressed the view that these areas were eminently suit-

ed for treatment by a system of bucket-dredging. The
directors took advantage of the presence in the East

of a iep .
, iii in-, • n: the in in oi Messrs I W Payne

S < o Mi A ,* Perkins, who was an expert in

dredging Mr Perkins made a report i onfirming the

opinion of the general m inager The cost of the plant,
il< ol Heating Sii.o in lo 90,01)0 , ulin yards per

month, would l» from • I 1,000 to • 10,000, and ordi i

would be given at once for its installation

Mi I l> Osborne seconded thi re olution for the
itionof the report, and it was carried unanimously.

OURO PRETO GOLD Ml
OF BRAZIL, LTD.

NES

Till twenty sec I oidinary general meeting of

the Ouro Preto Gold Mines ol Brazil, Ltd., was
held on May 21 at the offices, 6 Queen Street

Place, EC, Mr. John Taylor presiding.

The Chairman said that during the twelve months
under consideration 68,486 tons of ore were raised,

resulting in the production of 27,613 oz. of gold.

While not constituting a record, the total value of

£106,804 had only once been exceeded in any previous

year. The yield per ton was £l. lis. 2W., which
was a record for the company, while the working
costs were £l. 6s. 8jd. per ton, or about the same as

in the preceding six months, but somewhat higher

than tli3 average for the past few years, owing to the

increase in payments for wages and in the prices of

materials purchased locally. He referred at the an-

nual general meetings, both last year and the year

before, to the dearth of labour at the mines, and he
was sorry to say that this trouble remained with them
notwithstanding the steps which had been taken to

improve matters. About twelve months ago they had
a full complement of miners, but the numbers gradu-

ally fell off from various causes until October, by
winch time they had lost over 300 men. Since that

time but little improvement had shown itself, and it

had been found necessary to again increase the wages
in the hope of attracting more workpeople. This
shortage of labour was causing much anxiety, and
several schemes were under consideration, having for

their object the encouragement of emigration to

Brazil. They learnt that the scarcity of labour was
being felt throughout thecountry, and it was without

doubt caused by the large number of men employed
in the construction of railways, and upon other public

works. A ray of hope came to them in the very latest

letters to hand from the superintendent, in which he

spoke of a rumour, which was believed to be authen-

tic, that the Brazilian Government was about to dis-

continue many of the railway extensions now in pro-

gress, in which event they should surely have men
returning to seek for work in the mines again. The
profit for the 12 months amounted to £14,296 ; £3928
had been written off the buildings, machinery and
plant as depreciation, and £5000 had been written off

the same items, in accordance with their policy of

paying for all new plant out of revenue ; £3663 had
been paid as dividend on the preference shares. The
scheme for utilizing some of the spare water power
for generating electricity for lighting some of the

streets and houses in the neighbouring city of Marianna
was completed and brought into operation in the

month of June last year, and had given- the fullest

satisfaction. He proposed the adoption of the direct-

ors' report and accounts.

Mr Marcel Paisant seconded the motion, which was
carried unanimously.
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REZENDE MINES, LTD.

THE fourth annual meeting of the Rezende Mines,

Ltd., was held on May 29, at Salisbury House,

E.C., Mr. Sidney H Farrar (chairman of the

company) presiding.

The Chairman said that the Rezende Mines, Ltd ,

had during the year taken over the Penhalonga mine.

The working expenditure and revenue account showed

a pro6t for the year of £24,987, or 5s. 3 3d. per ton,

to which must be added ^5,785, received from tribu-

tors bv way of royalty, making a total of ,£30,772.

This amount was almost exactly double the profit

made in 1911. The profit per ton was rather less,

that for 1911 having been 5s 9 6d. per ton milled, as

against 5s. 3'3d. per ton this year. This was account-

ed for by the fact that they were now including Penha-

longa ore, the grade of which were much lower than

the Rezende grade. As far as the Board was capable

of judging, the accounts disclosed a very sound posi-

tion. During the year they crushed 94,613 tons and

shipped 1029 tons of concentrate, the value per ton

milled being 26s. 8'5d. This was about 6d. per ton

lower than in 1911, but was accounted for by the

lower grade of the Penhalonga mine, already referred

to. Working expenses were about the same as in

I'll 1 . namely, 21s. 5'2d., as against 21s. 4'69d. The
results of operations since the end of the year under

review, namely, for January, February, March, and
April this year, showed that the estimated profit for

the four months was /9948, or at the rate of £2487

per month, or 5s. 7 8d. per ton.

The ore reserves in the Rezende section amounted
to 145,599 tons (being about 7000 tons more than in

1911), and in the Penhalonga section to 75.496 tons—

a

grand total of 221,095 tons. Of these 101,579 tons

had an estimated value of 738 dwt. The value of

44,020 tons in the old West workings had not at pre-

sent been ascertained. On account of the nature of

the large orebody there, they could only arrive at a

valuation through the mill. Of the Penhalonga ore

reserves it was not possible to estimate the value with

anv certainty, but during the first four months of this

year the value per ton milled had averaged about

18s. 7d As regards the Rezende ore reserves of

145,599 tons, while they showed a slight advance on

last year, they had hoped to have done better. But,

unfortunately, they struck additional water in what
was alreadv a wet mine, and the pumping plant was

unable to cope with it, thus retarding development.

They had sent out three additional pumping units

capable together of dealing with about 1000 gallons of

water per minute, of which one was already at work
and two on the way to the mine. They derived a fair

revenue last year from tributors, the bulk of which

came from those working the old West workings.

Their agreement expired at the end of April of this

year, and under that agreement this company took

over their crushing plant on satisfactory terms. A
manager (a former Rand mine manager of experience)

had been appointed for this section, which was at a

considerable distance from the main mine, and the com-
pany would in future work this section on its own ac-

count, the manager acting, of course, under the in-

structions of the general manager.
As regards the general position of the company, the

general manager's report set this out very clearly, but

he would like to amplify his remarks by stating briefly

the programme which the Board were endeavouring

to carry out. As far as could be seen, the Penhalonga

mine could be worked at a profit for some little time,

but for how long it was impossible to say. as it all de-

pended on the orebodies which exploration from the

5th level might disclose. The Penhalonga ore, as had

been known for a considerable period, contained a

base metal, which, if it could be extracted on a com-

mercial basis, might add considerably to the profits of

the company. The Penhalonga company made various

experiments in the past, but without success. The
conditions under which this product could be market-

ed having, however, altered, the company had now
arranged to carry out a series of experiments in con-

junction with the firm who treated the concentrate,

and an expert had been engaged with a view to seeing

whether anything could be done in the way of extract-

ing this metal profitably. If it was proved to be

practicable, it might quite possibly mean an indefinite

lengthening of the life of the mine, but he was not in

a position to say anything more at the moment. The
hope of being able to increase the output lay largely

in the old West workings, which had disclosed a large

orebody assaying approximately 5 dwt. The general

manager stated that the opening of this orebody on

the third level should enable him to lay down for the

guidance of the Board some definite policy for the

handling of a large tonnage in this section of the mine.

They had acquired from the tributers of these old

West workings under the agreement with them, a 10-

stamp mill, with which they crushed 42,564 tons last

year, and it would be quite easy to increase this plant

from stamps now on the property, should results

warrant it. Briefly, therefore, they might expect to

bring in a fresh section of the Rezende mine to meet

the day when they would no longer be able to work

the Penhalonga profitably. He could not, of course,

tell what the old West workings might develop into,

but they were certainly very hopeful of them, and it

was quite evident that the tributors who worked them
up till April of this year were able to treat the ore at

a profit. He might mention that they were working

the surface section, from portions of which, at all

events, the richer ore had, as far as they could judge,

already been extracted by some ancient race.

Of course, in mining, especially in quartz mining, it

was very dangerous to prophesy, but they were today

certainly in a very sound position. They could see

their way a certain distance ahead, and they had every

hope that the old West workings would help them very

materially, so that they might look forward to the

future with a considerable amount of confidence.

They had to deal with a very wet mine as far as the

Rezende main section was concerned, necessitating a

number of small pumping units. The aim of the

Board was to keep capital expenditure as low as pos-

sible. A great deal depended upon how the old West
workings developed, but, as far as they could see, the

Board did not look forward to having to face any great

outlay under this head. Mr. Jameson, the general

manager, came home on leave during last year, and

Mr. R. W. Robinson took charge of the mine tem-

porarily ; and he was glad to pay a tribute to Mr.

Robinson for the extremely able way in which he

carried on the work during the general manager's ab-

sence. The general manager referred in his report to
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an experimental cyanide plant wbich had been erected

lor the purpose oi testing the verj considerable aci u

mulation ol tailing from the Penbalonga mill

the experiments had nol proved thai the tailing i ould

be profitably tre i

riu- present directors ol the companj were only four

in number, and, .1-
1 nsiderable amount ol

work devolved upon them, he proposed t<> ask them
to sanction the flection of Captain I P. 1 arrar as .1

dire, ti

Mi 1 M. Clarl mded the motion (or the

nnnof the report and accounts and 11 was carried

unanimously.

BRAKPAN MINES, LTD.

THK annual general meeting of Brakpan Mines,

Ltd . was held at Johannesburg, on May 27, Mr
\V L Honnokl (the chairman) presiding

The Chairman said that the technical circumstances

affecting and controlling the year's results had been
explained in the report of the consulting engineer. He
had made it clear that, in pursuance of the previously

declared policy, every available working place was
drawn on to the full extent of its tonnage capacity.

Until development had been so far advanced as to pro-

vide stope faces in excess of the demands of the mill,

no other policy was open, except the restriction of out-

put, which obviously was undesirable. They had al-

ways been of the opinion that the policy would prob-

ably result in a recovery above or below that indicated

by the reserves as a whole, it was because of this

feeling, and in order to further guard against miscon-

ception, that during the first few months of the year

they arbitrarily kept the declared grade at between
28s. and 29s. by holding back gold in reserve, a

course subsequently abandoned for reasons stated by
the chairman at the last annual meeting It was grati-

fying to find that results had so far shown less fluctu-

ation than anticipated, and that the average grade for

last year was but little above the estimated average

of the ore reserves. Furthermore there was cause for

satisfaction in that the excess recovery was to a con-

siderable extent due to unusually good development,
which concurrently enabled them to come forward
with an ore reserve of the same estimated value as at

the beginning of the year. Notwithstanding these re-

assuring considerations he felt that he should again

remind them that the nature of the mine, the manner
of its opening, and the policy of working, were such
that the best return to shareholders could not be se-

cured without incidential variation. Once surplus

stopes were available, it would be open to them to

exercise a degree of control ; but, even then, they

should hesitate to sacrifice efficiency to the fetish of

uniformity. What he had just said as to grade ap-

plied for the time being to tonnage as well, for, until

there was a surplus of stopes, it was inevitable that

tonnage would suffer in the event of any considerable

curtailment of the capacity of the faces, whether in-

cidental or accidental.

With regard to capital expenditure, this would pro-

vide extra native and hospital accommodation, also

two tube-mills and -the forty additional stamps re-

quired to complete the mill. The mill additions would
be utilized in the first place as a safeguard against

irregularity in the power-supply, as well as to secure

finer grinding and better extraction. An increase in

the tonnage crushed mighl ultimately result . bul iIhs

was not the immediate and prima on lidet ation

1 he 01 n ased by over hall -i million
tons t,, .1 total ol I, 157,000 tons, averaging 6 7-1 dwl
o\ et a sti iping width ol 61 in

The question ol the nexl dividend had nol yel bei n

considered by the Board, and would nol be brought
ard until the actual position fot the hall yeat bad

bee ore clearl} defined He confessed be depri

i ated attempts at predii tion in this connection ft had
to be ret ognized thai the recent dislocation ol opei i

nons might have proved to disconcerting to -

shareholders as to call for a word of reassurant e Hi

therefore ventured to sav that he sav .on i<h

antii tpating less than !0% in June. It might be pos
able to pay a higher rate without encroaching upon
the balance brought forward from last year, but he
would prefer to keep the way open for the Hoard to

follow aconsei \ ali\ e course.

The native labour supply improved dunng the year,

and, cm the whole, was equal to requirements. With
the formation ol the Native Recruiting Corporation,
tb.fi previously prevalent cut throat policy oi the groups
as to recruiting disappeared The recruiting organiza-

tion of the Consolidated Mines Selection Company,
winch served this company so well in the past, was be

ing liquidated, and would no longer appear in the

financial statement. With regard to the bearing on
their operations of the Government's recent decision

to Stop the recruiting of tropical natives it was too soon
to express an opinion. All he could do was to point

out that the mine was on an exclusively machine-min-
ing basis, and was provided with other mechanical ap-

pliances which ensured certain advantages in the event

of labour shortage. The recent interference with

operations was in the way of early correction. The
trouble arose through an unusual subsidence of hang-
ing wall in some of the most important stopes. Roof
subsidence in itself was a matter of no special concern,

in fact, it was an essential feature of their system of

mining, and had occurred from time to time almost

from the beginning. As a rule it took place more or

less in accordance with expectations and without ma-
terial inconvenience In this instance, however, the

stopes concerned were particularly large, and, further-

more, were closely adjacent. The movement, there-

fore, was much more extended than usual, and not

only blocked the faces at a number of points, but also

covered some of the stope tracks. The consequent
disorganization had been greater than was at first an-

ticipated, and earnings suffered accordingly. In all

probability the management would have experienced

little inconvenience, and there would have been but a

comparatively small curtailment of profit—in fact the

matter would perhaps not have been heard of— if the

stopes concerned had remained intact only a few

months longer, or until others, now in course of open-

ing, were ready to supply an equivalent tonnage. It was
really because of the inopportuneness of the incident

that its bearing had been so unduly distorted. It was
unnecessary to say more in this connection, except thai

the stopes were again in stable condition, although on
a curtailed basis of output, and that they did not ex-

pect a recurrence of similar trouble. The mine was
gradually getting into its stride again, and .May would
show an improvement in results, the probability being

that over 56,000 tons would be milled, of a grade
somewhat better than that of April. In July the ad-

ditional stopes would exert a favourable influence.
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